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Til K ('ll KN A H CANAL COLONY. 


Itv i; K I.K M'»M MdKKNl’V. . >. 

f , l . i / jttj , i r . 

Til, •~k l"r i iiL •rin.ti i< >ii a- t" ilii- uri”in -onl d.-vnlop- 

tli.' |ii-i*>.i-iii Olnnah ' nl'iiiv '-Mu in -I miiii'L infotuiatimi 

, .rU. i.tl \ • -hi i ii* - 'H< 1 1 tin \nniia! Cln-nali (‘.Jony ('••lunixa- 
linn 1 C 1 1< 'tt tin- AmihimI !{■ I" *i t "I 'In P'll'lii- W i >i k - 1 C- j it t . 
Imyatioii llram'li. mii*I tin* ( in tin!’ ( "I'liy Oa/"tt"<T. In tin* 

| ‘i ' '■'•lit art ii-li- it i' ii " 1 nitiii'l'il t •> t « • i ! t )i« • ><• 'ly "I t In' l"i mat inn 
"t' tin' |"i tiiaii'iit w.-ir m tl:.' ( Iniiali i i v< r . ot tin' jjradtwl 
aNat mi lit "f ii.niiv 1 . M.i' ' "I 'tat'- 'If'i-rt lamls t<> 
'■"l"iii-t'. <<r "t tin' t"iiiiMti"ii "I in « railway' ami towns. It 
«ill I"- Mttli'i'iit t" .lull I'li' tlv "ii tin mat. rial "ii win. 'll the 
.•"I,. ni.-t lia.l t" ' \|"ii'l iim lal'.'ur ami tin "las' "• n,|,l " ,Nt 
wlii.’lt «H' <-11 1 J >l« • v< I !"f tli" M'k "t r'"lalMati"ii "t tl" 'I' ''it. 

Having <li'|~.'".l "f tin '" I'f limimm. w- "at. mt.T.'st- 

II, y (mint, in tli" II, ill. tl,...i' . t "ttltiva.i.m ami "f"|" «'»' tin- 
I'li.iial. nannl o..l..iiv 

m. /'/,,• Sit mini li'ir Ii "in »ln>'It " : ' s 

tiaiii.'.l, <•< Mi'i't* <1 ..f a w«'t r.'lliny plain "f upland lyiiif! ^ twnnt, 
ill. ( 'In nail ami Haw . m i ani' I' «•>' •>ittmt.-«» in tin- .h'tnnts 
"! ( <ujraii\vala. LmIioiv. .1 halt-. M.-ntm.iii.-ry ami Multan Its 
I .. i. t. r.'ti" was it.' "Mr.-ni" llatn. — . with a ymntl" 'l"|>" iV-'iu 
t!" I, ..nil toll." X.lltll w.'t At It' lliylw't I'-nnt tt I' 

Cm l'""t al...v.' sna l"V. I ami a' "' '""''s' C"'.» t. *-t I Im mu laco 

■t 'In- plain «a' alim.'t .iititi'ly mil. i"k. n At Sanyla thou' m 
t. r ..«-k hill', an "Utlyin^ is"lat"<l -pur of tlm Aravalli 

fat'U". ami tlmri' air tw.. "M nvnr h-.l' "f unknown ant lenity 
"lu"h nin tlin.iinl. ilm liar tor many milns. On tlm Imnlurs of 

’l 11 '". 'Him. ..Id uioiimlswitlihiok.il I'ol'ltii'ls anti hiiiks t<stitkd 
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to some past period of inha'dtat ion <i 1 1< I civilization These were, 
however, the only accidents whieh relieved tin- intense moiiotonv 
of the lint ness nt the jdain. The traet was one ol intense hem 
In the interior of tin- Bar tin- rainfall in piv colony dav> »n- 
seldom more than 4 inehes and often nnieh less. In tin- centre o| 
the Bar the water level hcm-ath the surface was |n| feet. The 
Botany of the Bar w;us not of a ipiahty or variety whieh lulieli 
relieved tlie intensity of tin- desert The Bar was eoveivd 
ehietlv with three kinds of trees, orowino mostly in clump' tie 
/VoSoixs sy o e/cro , the .So/coi/oro e/, ,.o/e.< and the ( >»<■■< 

it/ihyll". locally called the dhand. the \ an and the K aril. An 
occasional ITt l >i r il.-n ..r l lean i -or ortno/nm . 

relieved the sanu tiess of the scene Some variety was oiw n l>\ 
an occasional low hti'h ot' Mallia \/.<:>iph-<* .on,o/. ■•(/><, -m I >>i Ble j 
( V'tbvfonmu iioh/ijn.in‘ 1 ' ■<). (Plate XXVII ) Th e jnno|e st’l nil 
varied in density toward' tin- Ka\ i. and was in j.lae. ' too thick r 
force a horse through. I n tin- soiit In-i n pai l ot th' Bar t In desnia 

tioti and monotony increased : tin- -amly loamv soil with its 

sional patches of elav and ample, it monotonous, si ruh o.i\ e way t< 
pure sand and sandhi i Is devoid ot bit 'lies and ti. es, and oi naineiit • 
only with a few yi'-y Salsolaeeoii' plant', 'tleli as tin- //o'-m i/ 
/Vi , >(/-rnzt< and the N0/./0 /I , Trees hel'e we|e so II' 

as to he known hy distinctive local names and to he liitidmat !> - 
for miles in the desert Tie Bar was the pl.iv • 'round ol [ ! .• 
severest dust storms. rivallitio those of the Hajputaim de« t r 
A dense dust ha/e often hiino OUT tin Bar for dm s tooetlnf 
Every tree and hu'h in tin- Bar with its stunted o|ow th inn 
gnarled, knotted litnh' showed the lioht which any living tlm : 
had to wage m that desi-rt wit! a merciless skv. Small word' 
that to the inhabitants of tin- rest of the I’uitjah, tin Bar w:" 
its pathless, waterless expanse was a e rro im m/io/o ot wf ■ 
everyone stood in droid. The Bar had, however, its kinds 
moods and its own lolk. The loam had here and there dept' ' 
siotis with pockets of clnv into which tin - water of the suirom. i 
ino expanse woultl flow after scanty nuns. These depress!' > ' 
held water for many months together. The soil of the Bar 
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,1 -tnli e\ee||ent i|U<iliiy md tlii- ao.-iinmlatioiis of decayed 
a VC- "t til'! jungle 'i-tnli vivitVillg tllitt it IK-l; (led hut a 
-iiilht i "I ruin to i '-'t < u • - t.> v.-rdur.- tin- (lan-le-d roots ( it" the 

. . , ;l — with u hull til'- tii'i alsMiiiih'd. Om- -hower ami the 
(in- w ; i- 1 1 aii'f.-n i-'l into a rolling plain ..! grass." — a thiek mat ol 
tiifi/iih'it 'i, Sjxtr'-bnl ns il I*i ri'i,rli on'lex, 

| -.-hv'/'o'/'"! oeo'i/ot.'s l.H-ally '-.illi-'l ! hiiuhar, Kheo and Dhainaii 
_>!a«s, s|ir>it'l it-i-ll 'out. < lath' P'-'l miiml tli'-se ponds. the Bar 
rnu'l till"-- n -* -i I to pa-tiii'- tli'-ir eaUl'- mi tli*-«- grasses, and in 
v ,al'« "I any rainfall lie- Bai «a- a | >ai ;t< 1 i t.ii those who had 
•],„-ks ami )i'Til». I.iving alim-'t i-nt ii'-ly on milk ami wild lierries. 

• ! J, V reared tim- eat t h- ami 1 1 A ■ ■ 1 oil tie- ] > 1 * >tit - ami sale "t young 
eluritied hutt'-r. hid.- ami lens. \ ears "( great scarcity 
>v.,nid dri\e them !■• ih-- rivi-raiii- hut tie tm<- uoinad grazier 
ttvi <1 in tin- Bar ail lie \vai loiiml. Altera had season lie 
, I'h-ni-hed hi- tl.M-k I.V h'-. ial tie !;- lV"iu -unoundiiig districts. 
Again»t this e\|i.-it tiaek. i uml -imf. living in a patriardially 
a. u-rii'-d trili.- in tli- middle ••! tie de-rt. tlm-e v.im h-t eat tie 

: v, | n,,, re dv 'and iioh--|>-- N" voting jnngli ", a- tin- liar nomads 

o- 1 -e , -ailed, e. add weal a pugg ir- e til! le- had -t"h-n some cuttle 
full v The )...v w is hioiieh' up with eattle t lli -t t as his 

■lily eat'e- r It' In d.-U'd hi- tir-t . ifoit. his iimth. r was ready 
•o rehuke him With tin jnngli pr-vil. .1 /■" Mt «("-/«’ /-'"e/c 

to eo ./ | Ki'ln - hail, to w. m a- '-m as tln-y are hatched I. 
s.,,-1, was the liar, a seem extr-im le-tation and monotony. 
Th.oe, howem-r. who knew It m It-j.iistim-eomlitioi, and know it 

env as the ,„o-l si ag, leilllur al paradise in the BlinjaK 

ici-t e M H-ri -et,,. go!',. -ret a, tin- losing ot a desert ot 

ill ir mitnr.il la- mat,..,, ami the -„dd. n trans, nm, Iron, the 
•:t- of tlm hook of Cem-sls to the lule.ll de, ,1,1V "t sUCCesslul 

Igs 0 ultiliai exploitation. 

I, was howeve,. the very mom., envoi tim Bar plan, wind, 

mod.. f.„ i„ tut. I tv suee,-s as a Canal oohmY I h- t^C plain 
•'id. led t|,e Irrigation IVpartm.-n, to convey hvaueh.-s an. imi.|oi 
md minor distnh, uanes without oh-tade otrr an area wind, on 
tile completion of the sell. -me will measllie t'-"'-' l" ,ir 
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Tile greater putioii ot tin- Bar was „„o'rn -,,il ,,r a sandv lean, 
especially easy < >t tillage and adapted in canal irrigation Tie 
only ponp soils which existed in the liar were the A <,/>,, -it/, > 
salt-impregnated and the A ‘t(h nr sandy <ml, ho tli uf w liicii ill tie 
hands ot‘ good colonists improv ed great I v under irrigation. Tie 
flatness •>( the surface enabled the stirvevist t<* lav nut the wind, 
ot' the Bar in Mjuares .*t‘ l.lnu li-et square talmiu -_\s a. i, ,i. . 

which was siili divid- d i n t • • sttl, squares, each '_’Ju feet l.\ 

feet tjllst over me acre) A country laid .>ut like ,.|,,ss I.., am. 

one of the dreams of •• Alice tin git tin looking glass. heean.- 

a tact instead nt a tr> -ak • .( the i man in at n a i Tie,. sou.il i s l'« <riij> ■ 

tile hilsis nt tin s y s t a uhi' h (In- allotment bind was iiiao. 

I he s||h-si piaies ■ aeli hei'alin- a sepai at •• In - Id !- u . lilt I v at u-n c 
in iyatinna! punx-s. , Im-iv cidtivai ■ wim iee.i\..l a t , 
sipiare would map -ait his a.jri. ultuial piooiamme ha the ve.u i 
divide up hi' land to i-n tni - II -i. tails .i|l> «.juar< s and w. 
h>- , nt it h-t I to w at ■ r . . m it u : ■ i ti \ - . i nund - i -.I -nL «|i| m - . . 
sipiaie 

/ /a / ....... .1. lie 1 i it i, n . id' ~. il t, | , , | |l „ .in | b, | ; 

Wele MIC oi.lv III!, d'lt.n \t | ...i_.ii , . .| 1 1 1 ‘UlaM- -n th* \ : . 

Ilered.in.llfl0.il 111. stall a I I ;o it |. 'll III I s'C.b I Plate \\\ 111 
At f||.- special c..| ; siis . ,t t In- ( in nth ei .it .i, v Indd ill ! .inn, t In- ;.. a a 

tmn of the tract whi.-ii had he, a, tin- S ,,,la! |’,. u 

souls. A t. W V iiiao. , Ti,.. Ba, id 1, V p.ddie .met ;. *1 

practically tin- w|,..|. nti|„ land w.„ mv it pn h. .1 . ■' 

1 lie— colonist., were |, an kind • 

i"i ( 'apit, (list, with mo.- -h hi tn, ..t i md . 

'•) V-tillien With till... til. bn.d tael, 

(') I’ 1 a,. ant eoloni-t, wi<|, J. i .., „p,,i.s .4 


(/) S-ivn. _'i ante, , w |j. . I,, Id ojants |..| tie n j >k ■ 
camels .,r tor hr, , ,|uio mn|, , t'o! fnins|...,t j.ui 
The capitalist., we,., wealthy lie ,, win. had t . > 

distil, OUtsllcii service, to ||„. V Cornell 

Usually lie ,, L-loncino to tamiln - ,,l it,. „)!- 

'MUire o| country •n||t| 1 . lll . l n class ,,ld dlslllet' 



' II I. N A H i \ \ A I . 


1 1,1 "NV tit: MovnioHhNi V. 


199 


""'"'I'- i't.ik-i of tin- cultivators tlioin- 

' , " | ..-n't - of th- I’uujul.. Tin y included 

" l "' 1 " l!i " -'-'wi-i-' of 'li- Bar Mil., l,a,| 

,i: 'l 1 ,1,,ir Tit- [i-asiiit colonists 

,1 “‘ l " ,lk "< " I-' ' and a— ount of 

,il " 1 Tl,i- -.it, hardly h- 1 o-t tor 

M ' nl " 11 1,1 11 l!l n " """I' in ulti.-lt Ml (ii.uii. S-ttl-m-nt < Ifticer 

" r A " iri, ' : "- > - ! - '• ! l|-'i.". ..t in— - 1 iim-, 1 to find 

' i-'li A d.,v ,T th- Ml!:,-, and th. . v-„i,|d More 

"f !i ' !i " 'ilk'--- t.. — \ | 'l;ti „ them tin;. 

••n„- ..li tthi"!, Ja,.! w..„j,| 1„ Tiny ,,t the sain*- 

’ ,Im ' “-y r-.ii.t» i..,, would 1... punished l,y 

" " - ! 1 •' d ' villas-, and in.iviiio <m to 

,l '" ' ,h ' r Tk " 'In' Th. V would 1- r-<|uir-d to 

' •'"> - 1 * • • " 'l l*' "o-'li! I.. !i;|.t.'d. ami to liani- til- |||,-I1 

■ ! • ' « ' I'm ' a", d i'V d' i>,. 1 1 id ili. I > id rliaracters. If. 

< '• I "aid., l! \u- r.-l-d 1 'ad' ,i J • . . \ | ,o-« such. th- whole 
’’ " ;4 ' ImlT 'oi„ 1 1 . , I - d l la m ’In y u -r> '-lit to talk it 
’ ' ' • ii 1 1 ' 1 1 'll- i- \ I day . h i,, it a: u ' ,| jo ! '- '-t f ,-r> -am- up m a 
" ,1 . v I h* -■ I v\-u;d til -i -pauit. iiilo /■ o''.,,, and make th- 
"" " ' * • a.'li si. i !-.!(_• r..w, tin latln r> n-xt th-ir sons. 

41 d * i In I s n> At or,, in..,!- : Walking down tl - tow, I could 
n 'O'liy .. . i i,. nan id," w-t, p'n\ 'i-allv iiH'iiital.ic. Manv 
,i dotard, and in-.- i . \, a. u|,| I., hion-ht up in th- Imp- of 
” i- ..rimin' in . \ 1 1 a ,-j i ti . taiiiilv, timuoii tluv had 

U.l-nlmn .1 -"ino t! li w.-uiddo no -o.,.i it tlu v did. His 
■" l|1 "old,] !., t - r t . ■ ital.it ua! opium , at-r. and his 

n. Tal ap]„ .arano, fu-a, sp. , i.dlv hi' lun.i') tin «'.o fi- and th, 
"o. win, I,, id i ■, • n m th. anus or m Burma. and wim. -uttiiij: 

’ |K, "|‘ alt- I a toll \, II' 'pill! iitli, a I , -mi-lit, had . omr ilolu- 


' I * — ' dl.i-o, hut had ia \ , r doin a liami ' tuni of lioii-st work 
' uinl tin ploii-li Such n- ii ivoimi n, v, r do any —oud in the 
k" show ,,f hand' i' a 'imp!- ui>th>*d tor disc, verm— th- 

i' iiu.,ik-ts anion- tin -.iiiinuii.ti N-\t. if any ..uc family 
i i ■ i -pr-s-nt—d I * % t,„* main tn-mher'. one <*r two ot tiics- 

• -tl h. u-«d-d . ait amid h ud nfotists S-in-tun-s. th- thru 
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oenerations would come forward headed hy a hoary old orand 
rather, and trv tn secure >i\ or seven squares hetween them 
It was plain that they would not all «n, and even it' they did 
that their eoin^ would deprive some other family ot relief. 
they had to he thinned out. Then, with the pntwari and tin 
niunshi at my elhow, and attended hy the lauiharilai of t|,. 
iHtth, l would mi down the hue and take down the name. ana 
the area of each mans share, hi- am . parentao,-. and '/•>’ 
This process Would expose those who alteadv had -tlrtieielit 
holdings or who had iinatoaeiil a <-onsiderah|e -hare ot tlnu 
land, and these, too. Were weeded •lilt The residue Wollld I ' 
put down torn square each. with perhaps an extra sipiare lot 
the man who, hv eommon enmeiit, was named a> the hadmo m e 
of the [••ill' the hell Wether. whose had all Wollld to||oV. 
Thus, the olieinal crowd •■( applicant' Would he nihleed t" , 
hand of ne ii all connected hv eommon descent, all pliV'iealh 
tit to take up a life m a le w country under eoiisideml.i. 
difficulties, all hard up for laud, hut with sulfiej. nt iv-.iiir , . 
to start them ‘ 

The re stl It of t In se 1 1 , t [o| , was a "pal eol ii pall • • t pi ■ • j <: 
with evirythino which make, tm . i j i « • 1 1 1 1 u i a 1 -neei lie 

capitalist, and yeomen were drawn all <piarte|s. They h n 

most ot t helli sein t he w o||d, w • i •• a I >o\ . I In ax i ran,' m iiitcllim In • 
and had tin Icisiiic, inoin v and acres f" try aoiii ultui i 
experiments, m-w method, and m w crops. I 1m peasant colnii;-’. 
who received the hulk ot tin - land h id • o i v kind ol aorieidlili i 
tradition and expernuiei There w*-ie tin- market oardcinis ' 

Amritsar and . I ulhiinlm Tln ie wen fli* thinly Sikli- 

th*‘ r »TIWJM.|V I 4 U<||)|:Uta HphllnU « ! I • » i ) i * 1 ^| n\sn l .llll >'! ' 
hII their live*. rii**r#* w**p* the » r ui\ ;i t *•* I iiixl < ;U*« ]« >*• rultivut' - 
! >t the me nun- u»»*i| t«» nu-wiLt crop* hv ha»tv ploughim'* 1 : 
sowings on rirh Hiluvml • h-po.it* Tin-u- w.-r. the miI.umim 1 
eultivator.- <>| Hoshurpur him! (itinhispnr u*e<| t«ih**<i\v r-iu 1 ' 
hihI intensive ;ij/ricuhure in » mnniry Then '• ! ’ 

* i ..." r.. « , \\ 
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Amritsar and Lahore Juts with lUnr 14 years of experience of 
ramil imgation and cultivation on tin- R,,ri Doab Canal behind 
I *'* > t 1 \ . tb-ii' vv ere tli- Har nninads who liad never held 
a plough in their hands oi nap.-d an acre in their lives. There 
ha- ph-itiy ot variety in tin element n. I he |uugli nomads had 
til- whole le"on to learn, while the cultivators of various Punjab 
district 1 ', who t"r v-ais ha<l known nothing but their own kinds 

■ ! ci'"p'. tlnir own agricultural 1 1 1 ■ | >1 ■- 1 1 ot 1 1 - ami their own systems 
ol ullage. c.,i|], | st. j, into the m-xt 'i.'il; ,,r colonv village ami see 
how their fellow fa I! in i- I i \ i ug a t a d i>t am-c of half t lie province 
aw a V pur-11, d the dill , ,t' ( Vr< >. 

I i c.ps o / . -ill. mi , t he percentages ,,f the chief 
-lass,' ,i| .fops \ ,ov ,-\, ry \ . at according to seasons and other 
-peeial r- a-, ,n-. I, ut r,,i|oh!v tin- chief percentages arc 

t\-ls U ... ... ... ... 47 J KT ,■,.[!(. 

1 'll' i, ... ... ... I-, 

I'Ol ... ... s 

MiU/r ... ... »i 

Mil!-* ... ... .. s 

S M »|ir . ... ... ... 2 

Tli, r, m. lining ar, a i- tak* n ii], with ral, i and kliarit f, alder- 
m,| mi-, , Ham ,ais g.u,|,n. lil.r, , -lx,, in, I -pic- -tapirs. The 

■ ,,|,,nist - bronchi wilh them l w , , l \ p> - o( j >!. ,u i/l i the .l/'uuot or 
-lint banded plough tin- Manjba part < >1 tin- Punjab, and the 

,,r straight hand'd p i , * n — 1 1 ,>l the Malwi tract. To this thev 

n a, Id, , I o loti- kind- , ,f ir,,n plough- from tin- “ Kaisar-i 

Hind ,|,,wn t>> the latc-t Aim t i-- m old -t, r| light plough. In 
I'ceiil V'.iis at the Agricultural -how a special m vv class has 
ii.nl to l„ slatted f,,i ploughing competition- with troll ploughs. 

I Mtioult n - ,,| labour ami a brass wheat clop have gradually 
'aught the c. >|, ,ii \ fanm r to look tor a m„rc economical method 
4 cutting dow n In- wh, at than the day labourer with 111- sickle. 
Manual delivers leaping machines ol light draft have been 
ait r, , due <1 hv vai l, at' wealths grantees, and it is antiei|ialcd that 
n a less scar- the village leaping machines jointly owned hv an 
'gnciiltural hank ,,r a village, ,t pea-ant grantees wall become a 
"gular institution (Plate XXIX.) 
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Maehmes for makiny rid yes, maize sln-llei-s ami buskers 
ami wintiowiny maehines have also eiiynm-d the attention ot 
the eo|onist.i Any firm, who were ready to e\p|..it ha-ally 
a i'eall v liyht and s.-rvie.-ahle thivshiny and winnow iny inaehim 
worked hv hulloek power. whieh emild pr-alm-e yood Ilf ".«i 
pulverised straw, at the same turn, would >]»'■, lily make a loitum- 
The -taekinu of hhu-a i- an inter. -.-liny . \|'"'ition of \ariet\ 
of method. Tin' Sialkot orant. . k. . I- hi- hhima in a low In a] 
whieh he planter?, on tin outside with mud The yrant.-es from 
the Amritsar part of the Punjab eoii-triiet an elaborate that. In.; 
,-iek in the Enylish fashion. I'ln yrant..- win. fa\..iir.-d tf. tire 
method ate gradually breominy .■oim Tied t.. tin- - eond m- 1 h • 
as it \va.-t>- h" "f the -urfaee hhu-a and more elleetuali-. 
preserve- tin- blm-a from atta.-k- <>f whit.- ant- and rat- Tin 

first method ha- only point 1- ft in it- favour, that it i- w- 

nieh impossible for an . in-mv to s.-r tire t.. tin bhti-a thus -t.-i-u 
Wheat is tin- favourite e-d-UIV e|..p (Plate XXX. I I In r 
are five European eapor'inz tinns in Evallpur win- sp.-nd >1- :t 
whole time in hiiviny and ■ -\p-.rtiny e..|..ny wln-at A vast a;"!--' 
eration of yrain at a eo|..nv station or . -oh. nv mark, t in tin- wi,. 
season after the* haiw.st i- a -ioht t.. I In i.- ar*- . numb. ' 

Evallpur wln-ats whn-h ha\>- i.. - i, iiit|...hie< d by \ ai i- <u- -i » v- ' - 
The most popular of all i- tin- / .<iJ h t*'! i n (■' i < ' >”■. a l«-at<t- • 
wheat with a rr-.l <-ir and W'hit. .'nun. I los ha- all tin- \ li t n. - 
eoiiimatids a y.md mark, t pi n " -ue< . .•.)> m iin.-t season-, -i 
not retjui). to., miieli water. ha< a -irony straw and d ■ - 

shell too ipil.-klv on matuntv. It ke. p- well and I- eonipai.it!' - 
sat'.- from w. -evils Oriyinallv unknown t.. mans- eoloin-t. 

in yeneral n-.- onlv hv tin- .-..loiiists ln>m tin- ('.-ntral I' u 
it has iiosv h.-eonie tin i-hn-l wln-at tm yetn-iai ytowtl. 
sal.-, Australian wln-at No. 27. mtr. .due.-d by tin Ayn.-ab ' 

I l.-part nietit . is also yrowmy m popularity l-'.>r |«-rs..nal n — 
eo|. mists f-aeli orow n htth . or a little l 11 ‘lhin ‘tk w le-nt 1 

toriner is a beardless wheat with ss*-ak straw It is tnueh j ,f • ll 
on by birds and falls down if tin- w-nds are strong at tin- tm - 
ehanyiny eoh.ur 1 1 also shells rapidly on maturity 1 wll 
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" ^ >'• 'I'lin s water than am- r>|ass of 

uli.-at m tin- .1"H v ami i- II, mh .luimm-il l,y it- weight it' then- 
an- rain- nr wiml- at liatw. -r tin,. Th- ju„-li ami the rivrait, 
jiant.-.- tli.amht ..iii- ..r Ha. | -1- .u_-l,i i,-- -nltii-i. nt f., r wlmat >.,«•- 
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- .l"i, i- u. 11 an.! -i • in- -nmlar ,n , atm. ami i a .|Uii .am iit- t>. t ho 
lli'-ar . . *t t * >, , ..I, w I , ,. ■ 1 1 it i- an tin] >i ■ .\ . am lit Ki^V]>t i-*n .-.'Units 
i w i.. . i, a tailn, . Tl,. I...II- t. i in t ■.! !a!.- ami t lull .•.■!, ij'li'tt' 
\|.ai, i- .-I,. , h. il l.\ . ,n 1 \ ti..-t- Aim-rman fntt.iti h.a- ji.titl 
am- ..I it- .1. \..t, . s, ln;t ,- iin.l. .'il '! • .11 v ima. ildi.-ate than native 

in. ti.- Si. in. n. 1 an j.. 1 -. \. in," with S]..mv- tr.r 

•t Ion. t.,,f ,, ha- I. Haight in. lint t ■ . tin n mill a- y. t. ami i- all. pal 
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to act through tin- winter months as a hot ease tor tin- proerva 
tioti of all the pests to vv hieh eottoit is heir and from which tin 
issue as from Pandoras ho\ in tin- 'print; "In n the mw-soui 
cottons are coining up. Ridge cultivation i' being tried. lie 

. ohmist has alreadv discovered that light plough I iltg hetwi . . 

the rows of plants in >'■<»/■ i,. plulvi. which his -,,iio idiot if. 
etfeet of ridging, i> «,.|-th three or tour hand Imnii;' \l> 
Lefrov ' ho\es of parasitised bo||w..rm an alreadv a popuf, 
remedy against tin- depredations <>t tin bo|!vv..|iu 

Toria | />,■>(>.»■(>•<« ii.'i/i i' I I' a curiously popular crop. Tie 
vast majority of grantees m tle-ir old homes -owed Sai'ha” 
| />'<■, issn o . ■luiffstf.) and Taramira [K, s nit o o l only and h-vl 
In ver heard of this kind of oilseed. < hi an mug Iteiv. they tom u 
their fellow colonists of mi. oi two di'trtets sow iie,' T"iia u : . ; 

were not 'low to appreciate it' heiit- li' popularity i' un.l 1 
explicable ; it is put down in September: ii only occupies tj.. 
land for a 1 , month'. It r*-. piir* ~ im attention alt. t sowing 
takes vei v little water, and that nmstlv at a tine wlnn win a' 
sowings have not commenced. It is r.aj»d wlen wln at sowiu;- 
are finish'd and tin- rush .1 • ■ott..n picking i- a' an mid I' - 

readily bought at good pne. s lor xp-.rt to Kniope. wlci. n • 

turned into ’•tine l,m.a ..d s. w ,i h tin- ciiltivatoi 

repaid hv 1 J maunds to tie- a. r> . for which h> can n i li- 
per maillld. It is liable to attacks ot ;re..|i tlv and to l.e dm d t, 
hv hot wind-. Some oiaiit. es ha\-. tried -play m o lor I In m .’ 
fly when it fir-t makes it- app- ai me.- with -m e. -- 

Maize and millets gtown in tin- kharit -ea.-on ale lie . 

fiHid-oram crops of tin- p...pl. l in t freely ent. a mt*. rota' 
with wheat, oil-eed- and cotton 1 te n cultivation s. iu ■ 
advantage to distribute tie labour of agueiiltur. ne>rc .v 
throughout the year. 1 le- > \t. inhi g cultivate. u of siigaieam 
many holdings of small mdiv tdual ar* as i« a mat k>d - 1 g 1 1 of m.r 
agricultural progress. Iron roll, i -nom mills .*!■ in . ..min" 1 
and a good deal of capital per acre i- mv . -t. d in tin* ci >.p 

The ll.llM Oll-s « Jn|l«5 ;|r»* ihj^ 1*1 i« All ,! 1 

knwhtth.i who arc the i,esl cultivatin' amongst tie- 
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luil.it uallv " rnw " ll,: " r '■<i | >--|uarps of potatoes and rose?. 
Tl"-v l.avr l.a.l many imitators i„ yi„wi„y potatoes, l.ut no 
, ‘ ,M/ lms f'-How.-.l m tlii-ir wake in yrowiny roses 

t',.r 'i/o,- ,,f i' ,s, - iiminila.-tuiv, ( ttl„ , yrantees are oxjM.-riineiitiny 
•viili |iili- aii.llm-. ..| yruwn l.,r til.,, Tin- rettiny *lirti,,,i]ty lias 
Vi l In In oviiviiiiii , thoiiyh .a-* tar n« | in «lu«-» • ones, tln/v have 
..••tiling I" n-oi.-i ill t li.il • Mill i (III.- oiaiii,.- lias Im-.-ii nmst 
u.. .. — Cul in tin cultivation ,4 turmeric < -u a I a rye scale; 
•ilis lias I, cell previously 1 1"| ill iullv -Opposed to l,C olllv 

"fill as a -ill tain- crop in tin 1 *un j.tl.. No, ■</„.,• p,r the 

Kuluili melon 1 have lieeii yr.nvn t.y a iiiimlii-r of colonists with 
'U'-eess It Ill'll till Pe-haw II 1 '!"li I-! - hail o||ee shown tile wav, 
lie \miitsar ami . I > 1 H 1110 1 1 1 r e.-loni't' mt i(«liicei| lue-rii as a 

I-', hi' 1 • ,p. mil mm. -,-n in tin- -|iiares -it' the Bar 

'n-tiiad- patches --I this ■ i -• lu toil'll 1 ami "I mav lie seen. 

I irn ip- at-- - \ t e 1 1 - 1 . • | -, ami -it- s-tiil l\- yroun as cattle food. 

I in ( h'-naii i-oloiii-t alu a\ - ht-hi-eVi . .j •• n for sometiiiliy Mew. 
'in th'-r it In a -taj'i- . an ays n-llltural impleiueiit or a new 
:n- til-id An imii-my ineni- nt illitst ratiny this occurred recently. 

1 hn- -'I tie- im 1— t -ii'-e« — ful tin M • 'halm dan imtniyrant eol.i. 

. .I, .-nlcl I-, y it • 11 1 1 In- a "i Id | i ,ns t. ■ hi' smi and to 

y | "ii a pilyi iin.iyi to M a at.d i< turn t" live a life of spiritual 

: 1 1 1 1 < is | ,ei • t i"H . Ill- '-tat'- kin-w him im more tor a year. At 

'm- .ml "I tin- pi ri"d In return* d '"inew hat .iil't* re u| appear 
ill''- and re-i !\. d in < "ii\ 1 !satl"li A little less than a week 
i'Ii i hi- return. howi o i. In mad' it known that tin- interest of 
' '■ pllyrilnaye had mu eutir.lv -id'|!iyat.d tin Cheimh i"|o|iist s 
• s 1 1 » l"i some in n tinny 111 ay 1 mult ill '- He hail hioUyilt trom 
' ii-- sai led place -Jo ditli i' iit kinds ..f Arabian dates, one tive 
-it . hi and -i\ kinds of Sm.ittte wyetahles lie has put them 
-t ’.in ami th'-v .lie m ally all d"my well. Many oreliards have 
- 11 start' d in tin- 1 ol'inv and oranye yt'ow my promises very well. 
I* 1- a • - 1 1 .- 1 1 ' 1 1 s la.-t that tin- manyo is an utter tailure tit tlie 
■l"iiv 

Tin ('In mill ", 1 'Hiist ha- tin- aeiv- and the opp.'i tunitii s 
' . " 1 1 I' d io pel entiial nriyat t"ii "t pe.teetmy the kind ot staples 
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which lie mlopts .-mil the metli.n] ami implements l'»r tln-ii 

impfuvi-iiu-nt. A- a 1 >t « l v . tlmy im-lthl'- »»nm "t tin- 

eNin-i ieni'i'il aiiil -kiltul Iai'iidt- >'t th>- I’tmj.th 1 Id- t d- 1 tha' 
in the keen, at tie- a;_'l i'ltltuial 'Inm-nt I.V.iliptli tie 
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In the programme nt tfu- 1 1 1 1 j ••• r i ;i i 1 )« -| »irt uit-i 1 1 of 
Airrii'iiltuiv it pointed out that tin- scientific stuff of t hi 

Pusa Institute will lie tor t In- first time complete ainl will i-i in.»is.t 
nf fourteen Knropeun officers, with a lull complement of Indian 
assistants. Tim Institute laboratories will In- finished and 
occupied this year, affording much needed relief tu tin 
■'tart, who liavn lieen working up tu date in ill <-i| u i i >i >< -■ I 
temporary buildings. I !»•* farm is m-w practically all iiiid< i 
cultivation ur past till', and ii lias l»»-i-. •nit* jios.sible to commenc. 
permanent ti**ld experiments mi land w hose ea|»ai iti> s arc fait h 
well known. Tli ret in tiisid*-! ;il >|t ■ si-iii-sui inanurial. rotation and 

pasture experiments wefi- ippru\ed hv tin- Board and have I ».i , 
commenced. 

Besides these permanent ■ xperum nts, wliieh are regarded i' 
being nt' the first iinpiirtaiiee, tin- wm'k id’ tin- Agricultural 
section at I > U'a pn>p<i'ed t'ur tin- eiirreiit year ineliides experiment' 
with impiirtant crops, siieh as 'iimir rane. Max and uther lil.iv 
iiups, tithaeeu, wln-at, riee. maize, opium and eastur, and eat tie. 
sheep and poultry breeding. 

Ill the ( 'hemieal sent lull tin- el||e| suh|eet' tinder iliXisti 
yatiuii are the available plant food in soils , tin- nature and ainuimt 
n| sithstanees wliieh are removed hv drainage, tin t’aetm- 
euiitrullinu tin- muvenn nts of s,,i| water tlm ammint uf wat" 
reijuired hy varimis erups ; and ehenueal in\ cstigat inn euniieeti ■ 
with the permanent field experiments at Bum 

In Myeuluuy tin- stmlx *d a nuiiiher uf erup diseases will n* 
'•uiitmued and new un*'s taken up .-\s this seetimi. in i’<*niin"i 
with that uf hiitmii"!' my, is mtended tu deal with work mall part- 
ut India | there heinu nu . xp'-rt nivoolooists m entomologist', 
the starts ut JYuvineial I fe|iartineiits). a considerable amount 
time is taken up with tmii, fur the investigation uf eruji discus. 

I lie pn parat iun ul a text Umk mi Indian Agricultural Myc 'I' 'V 
is ill hand. 

In htltoiiiology, hesides eulit billing the Work id’ studvil: 
and advising mi erup pests, the experimental eiiltivaf imi 
lac and uf eri silk will he cmitinued, and uther wild silks tak> 
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"I'- 0,lu r tin. inv..sti«atj„n of insecticides mm 

poisonous to cattle, the study of insect- eatino birds and methods 
f checkin^ pests ofstor.M produce. Tours to investigate local 
pests or to deal with outbreaks • .( injurious insects will he under- 
taken. 1 lie second l\Uto|Uol"e|''t udl he Clioaoed ||| the study of 
i.itino Hies and of dipterous pests of crops. It j s ho],ed to bring 

■ lit a book on Indian insects duritio the year. 

I" Hotanv. work on plant breeding and plant 

improvement will be continued with wheat, tobacco, cotton and 
barley, a> well as other important rabi and kliarif crops. A 
monograph on Indian wheat will be completed. The permanent 
experiment* on tin- culture ot Indian fruits will be continued, 
and also the collection and investigation of tibre yielding plants. 
Ilthei woik includes the study ot ( assava as a (amine food st u H 
i w it h tin Imperial Agricultural ('hemi,t). and the economic 
niportalice ot the male plant in i eidtivatioii. 

In I Vo\ ineial lie, •at tineiits the main lines of work in pro 
j less w • re relctied to la n tly in theaeeoiint ot the Third Meeting 
ot the Hoaid ot Agriculture published 111 t his ,| i in i nal last year..’ 
Nearly all are adding to lieu existing experimental farms or 
jittmo those recently taken up under cultivating. Several of 
the in* w stations are intended tor special work, such as those at 
I’artalioarh in the Tinted Province* for sugar cane, at Daulatpur 
in Sind for alkali reclamation, at ('hail ossa in Mcngal for Tassar 
■: 1 k. and at Hnrirhut in Ka*tern Bengal for tohacoo. Most of the 
■li r (arms are engaged m more general work, as descrihcd in the 
r * a ii*w of last veur's meeiino. and an account of their work, and 
l the \erv varied activities ot Provincial Departments, would 
t ike IIS la | hevollll tile limits ot the plcsCIlt tlotc. 

One of the chief functions ot tin Hoard is the detailed 
’■ 1 Annual mu o) these programmes with a view to suggest my 

■ Hiprovcments from the combined cxpci iciu'c ot agricultural 
"direr* in ditfercnt Provinces, to prevent overlapping ami to 
si ‘ Utv i’ll ordination win re this is necessary. It was felt that 

• i,„„s.r g ;rc»<iw.-, V 'i. ii. jji, ii.iv, mi:. 
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t |,j s tiiiK-tiun U nut ,-:i>ily talfillo.l l>\ tin- lull Hoard. and , 
tvooiimmnd at i"li H.-i' Iliad-', whi-di will |»l < -l>;il>lv l»- follow.-d in a' 
lc;i>t tin- alt. mat- v- ar- wlmii tin- in— linos an- li- 1.1 at I’iim. 
that tli- 1 pr- -oraium-s >h--uld h- -ml-mitt-'d t - > - ■ \ | *« ■ r t -uh i-i-tntiin 
tr-. a h-tdr- I -.'in- pi- — .-nt.-d t-- 'In Hoard 
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Til" i tn] if* •' ' tn- nt ■ ' i --ii.it ; 1 J i f r ha- •- - n --"lisist- 

a-lv-'-vit- -I :- 1 > v-:i!- h \lt li K-It'-.I of tli- I • : . 

F-.w I Fan-1- l - and I' u in-- - - .1 • - mi n i! I ,ai I v i' a i - - U . ' 

tii- -tf -i t t u n iri- hid' -I atm-tio,* —t : 

-li'-'U-'i'-n at th-: r- -•-•nt m- - 'ii and h- via- iinit-l to aft- i •: 
Soin-- r--liiarkal-l- - m pi - id- -I --t tin- -I- ', ••l-'ptn* 
poultry fariiiiiio in » 1 1 • I’nti-d Mat--, in r- ■ • tit y- u" 
My th- "f I tam nmiil-* r -t' l-iid- --ti tin- tin - 

from wlii-'h u- i- —itr# d » »» -a-i o.oimi, non, .. ; 

tin- y-ar - f »r- .< i i- ■-• in l-ir-U .ml —y-, amount — I in » i-i 

ni"t‘i' than '.’.m .i-oo pr-.i ii. \ — > -lino tin -mi;!' 

"t tin- tanii pi--, In. .■ ,,| ri,. I ' , t . I Star— Th- Indian 
!' n-it-irioii-.iy -I- o-n- i .i- . ai -I t|> - n p j • I \ li.'-nl* - i- !>\' m- n 
* ' 1 1 1 > 1 ] to tin- d-'inatid. « |t|i a i -'lilt urn -t. a-iv I't— - m pit-' I 
iinprov. t|:-- indu-ti v Mi ||..|,j, t]iat ( i-«i - ! t\m< nt - 

hot], m a-lvi— ■ in, | a, pr--\ i-ami --t iinplov— 1 I' 1 
-hoidd I-- _'H-'ti t-i natn pr . ,t* — u--nal |>--ii|trv liia-d-r- 
addition, a -tn-iio nth-it should !- M iad- »-• -\t-i d p- "• 
hr— ding through all iis-lnl ii.-'iino ,,, India, „|.-h ayti- n ' : 
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' i'ii- — i< Kun.pcan planters 

Kumsmhs ,u,.l Well t« i-(|( i I’ai-t.' s and MohanR-daiis While 
. ».lorsin W ...m l, ,-f what Mr. Ahhott said. the Board considered 
.i.at the results ..1 the preliminary w .,rk tn.w hein- carried on 
at Push sln.uld he awaited l.-f..r- any lar/- attempt to extend the 
industry tlmnieh l h a. riunent iny w.,s , nt.-ml on. Should 
tie -e experiments de.w that the hi. edit,..' of improved poultry 

enrs pr.iiitise of he lino a remunerative industry, the Board 

'.eoinmended that tie- v...,k death! h. extended through the 
,h.,ve mentioned ao. neles. a-d ii.dieat. d oenetallv the varieties 


- !v | >|i » w m-M -’lit li'! 

imjp'l t.Ult J H »u J r ^ , , ..tjj, 

h:» 


* l|> l ,!l - pui [»•*-* •*. ainl some <<| 

’ o: tin- ear. <.t poultry in 


Til " !ii ' • ’• t. :n India of til,,,. plants 

ier than ami m-. • »!,. ,! ; p i ity ot t!,e country 

d !l >' host lne - !u>t„. ■ \p. line . " ,! A.ek m this direction 


• ■ r- dtsetts..ed l.y a lh. il i . p.a ; indicated that 

'in time allotted lot its eon-d, i it;. h , v madeuuate f.,i h U o,. 

' u.att.-r. It was deejd. d !• vie v. hat. i .i inhumation was 

v.adahle III .-a.-li Plot It; e, d tie Pi-sideiit. te,o tie r with the 

'i.emhefs . . ! the stth • . v. . i - ask., | t ■ • at ratine for the 


teat |. in of a 


oh* 1 a ’ 


a:i,|.t] 


As til- edueafen, d -eh .fti.. -a . | k . t \ 1 i-tl’t ’ll al 1 ), pal t 

■tit' in India will s..oti h. fullv .-I e. indth.r. w ill shnrtlv 
■ nailah]. sown \;t:,ninu ii t’,.||, a - m |!.e Pi"WlH'i In sidi s 
‘ eolleoe for hio);i t It stilt, ttotl .it Pllsa. tie courses of 

’I't I ll.’tilin to he pi o\ id. d ;,t tie-, eoj;, e, S u , ! , a/Hlll Vonsiihrcd. 

hi i :*•*». the Bo.iid pi .a id. . I a dial; 'Yk.ikus !■ -t Ayt ivultural 
1 "ie ,'e Tins was i;.i» i. 1 1». d it. . t t tam di tails in tile lioht 

I • 1 ■ c \ pe|‘ je lire •/aim d h\ els .! It;.- 1 I. pal t lllv III UUl'ilte 

' Uit-i v..||iiij> period. ami aitatie. m< nts m.ele t" print it 

"i- 1 It' ly for dl-tl ll utiot. to tiles. .. I'.coiled It is ilitclldrd 
m »■ as a l»as|s on w h;. I. Pi m, :al ( o|),e, s wni he aide to 
rr - 1 ' -'e tlu ir courses ,.f m»l i uct i-.n. hut it was nooni't il that a 
late iHlloUht el evpatlsieti e| 1 odtict ten ItiaY lit ticccssai \ Ui 
"do dual casei tu suit local ir.pius im tit'. 
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The greater part of the discussion ranged about the degr 
to which practical training might precede theoretical iiistrueti. 
On the one hand, it was held that since the majority of f 
students will be deficient in regard to a general education sin!! 
eient to enable them to understand readily the principles of g,„ 
agricultural practice, it should he tvoognisi d that the course, 
tall into two groups : (II subjects taught tot tli»-ir education i 
value: (2) special subject, directly eomieeted with agrieuhti!. 
Since agriculture may he regarded a, an art l>a,. d <,n , , 

sciences, the subject, under tie M group ai>- taken t,, h. o 
sciences on which the art ot agriculture j, founded ; and it j, ,, • 
tended that these subject, 'lioulc, I..- taught in ,iteli a wav t; 
the main object ot abound education may 1-- mlii-w , <| Tie 
jects are Chemistry, l*hy,|e,. ! >• •t.my. Zoology, utnl Matin me; - 

It was le ld by - \ei il m. lid- (- that und teaching . e .. 

given in the second el a,, • -f 'Ili.J. et , until at lee! a -o.,| !,. , . 
laid in tie- first 1 1 . n- ... in r h- first , r ,„bv t),..„. ..p, • 

should be taught, atid ill tie ml y.al ,j» end tgle i!' ; 

training tnav be comue-nc. < 1 

( )ppo,ed to this w as tie "pme.u o! tie- ina). a it v ot t|,, | , 

that practical trainii g m t), ti.-ld ,hould he uiehitak' ii ,t ■ 
very start. 'I !e- argument, m fasour o| thi \ i. w «,i. f , 
entirely ot a pre-teal nature, with particular i. gaid ’ • 

character ' • t tin- stud.-nt, who would attend Indian A 
tural ( oil. g. ,, Many »-f th*-,e ir-- disinclined h\ uphruigi' .. ■ 
tradition to tie m-lv. , .actually handle te hi implement, T 
ale among,! t|-,,- h. tt.-i class students wlemi it i- hoped !>. " 

tor training to tit tle-m to; managing tie ir n estate, ..r ; 

inanagers o) ..tle-r estates or assistants m Agricultural 1 
ments. It i, r.e.,gni,e.l hy all that sound agricultural • 
i, im | m .,,| hh-, unless tie* actual processes «.) agriculture at- 
out hy the individual -.tud-nt f -r himself, tie- intr.slu- 
praete-a! field work at tie- start impresses this o„ tie- - 

ri""d ;in,i ■ < " rv, 's to weed out th who will not, for tin 

[ r itit b\ tie ir training A further reason for commence p 1 ' 
tkal work at the earliest opportunity is tie- leaning of il i-'b- 
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mind towards tin- abstract ,1 .1 

... u,,u > 'Iwntlmconcrott'; it is feared 
'fiat iiotrurtiun t. , . . iearea 

ti'iii, too .-x.-Iumvc-Iv followed at the 

may - -ll-.., th- attention from tin- end of the training 

' ,U ; ,, 1 "" !,r,,V " |ira, -tie.-. ; ,nd IMav ], ;ld to ^ 

ot tin- art 111 t „• stiidv .,f if, ; 1 H 

xiy , 1 , , -1. .1-0 ,.f agriculture. 

in- a. II I. *'-■»■■■„- ',■ 1 - 1 1I. .1 Ilii. pLi-riKluae 

."U-.- l-r ai.i.t-,., I . 1 , 1 , ,, a "p rovj ; 

" "Il-n . I 

" l '" M > du.-lt !< .?l Ill s,.j, 1:1. ] f , ■ . 

‘I, liken to derive real 

'■aim- troiu tie- .idxain-. d .i| t , T| .... 

1 11 ' > -liould, it is 

d, in |>|o\ id* d fo| T , • <•. 11 .,..;,., , ,1 . , 

■ < 1 ) students intended 

iMj.- , in, i,i, ,|,| . : . , 

' ‘ M' !,v in Agriculture, 

A.'.,, d.ural ( li.nii.m. and m p,. timlar V, Botany. 
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work should ho doin' us t;ir us possible nt Push. uud that 
Provincial vvoik in Mvcoloey and Entomology should In- 1 i i nii>-< 1 
to tho employment of a spcci d 'tali’ j I) to give such assistance 
to Pu'U as i' ii'.juiivd for tins work and (’J) lor tin- ■ l*'in. ntarv 
training ivi|uired at Colleges. Tin- practical I i * • 1 d work lor tin- 
prevention of |>- >ts and diseases should he undertaken by tin 
ordinary 'till of agricultural assistant' The Provincial 
Economic Botani't should control tin- inycologieal teaching at 
Provincial Colleges, 

Prohahlv the most important subject considered at tin 
nicotine was that o| the la st methods of bringing the work nt 
the I le|,artinents to tin- notice o| cultivators In India tin 
attempt is being made to intlm-nee tin- m i" of tin- people ami 
to hiino about a oradual improvement m the indii'trv hv whirls 
the majority 'Uhsi-t. hv working from the top downward'. It is 

s. lf evident, that this attempt will sue d or fail a udiug a- 

the Department of Agriculture wins or fails to win the eontidem. 
of tin- cultivators. Could tin- country atl'ord to await tin- spread 
of primary education, the work of tin- Department in this 
ilircctioii would he much lightened : this m for many reason- 
impossible, and lie depirtinental others have to face the fn-t 
that they nin-i d- d with a class w Im-i m-ed- are often 0I...111 , 
or inarticulate, who at- prom todistni't 0llie1.1l i lit • 1 f.-i , 1 
who are shy o| tin- I'.uiopean uni 'v|n-i- I '-iisi 1 a at I'ln, though 
sometimes e\,-(cci r it- d. is very oft. n 1 d- -cnl.-d lm to •moo. -st-d 
improvi-meiifs 

If lia» he. 11 i -eoiMin- i;d-d that Veit l.y year at) aci-oiint 
'llollld he tunil'hel! to the lio.lld III ,\o|li ulhlle o| the el|o| - 
ot the | )epal l ll |e|lf s III III'- dlt|e|-el|t PtoVUtCes to | CUcil II 
cultivators, and ot tlu-ir results. lie- lust o| tln-se report' w 

drawn iiji at tin- recent meeting, and. Insides I, eing included 1 
tin- 1 r-iei ed 1 1 jo s , wijl I,,, sejiarat. | v nuhhshcil hu gem-ral mtoiu 
lltmil. It deals III sllecesslnli Wit it the methods employed 1 
suggested by the several Departments, premising that each 
adapted to special Conditions. 1 he follow mg m e amongst t! 

chief of those dealt with 
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.bj.undl .U, Tli,- formation of local asso- 
ciations for agricultural irnprov. l, a , been one of the most 

inti rest in the work. There has 


a -»•'! ,,f ,| i' , 'U"ion a> to the value of these asso- 

ciation^. ami far it may he said that no two Provinces have had 
-|Uitc similar o\|,.-n, with tln-m. This se,m> to have resulted 


cliielly from two cans. - first, th. {., monal toin-li maintained hy 
tlm otlie. i' of th<- Aorn-ultura! I). |.artmeiit and the [uominent 

meml.ers ..f th. A ■iati.muith tin- cultivators : second, the 

• \t. -lit to which tlm I 11 tm. 11! has a~ y. t had real improve- 
II" 1 . ts of |'l'.v.<l \ aim aiaiith]. |..|- i lit r. ■< lu.-t !< .11. Tile closest 
j'.-rsonal t . .it . 1 1 cm h. m.iint .m. .1 m small associations, such as 
xiha^c <>i t.dllk a i” >c|.it|o|is, lei! t . ■ 1 ihl' a cii||sjd<T.tli!c liumhcr 
"I tiaiind ..flic i' of tie Ai;i i.-uiuira! 1 >. ] ..art ment i- rc|uired. 
ami th'-sc nr.- ii..t y t o ail «*.!• t" iiivlai-.'. .At. tit. m .r is there 
[ ’l "I >.il > 1 \ 'iillici. mi coutid. m • in tin I •• p il 1 im lit to make them 


1 MltVi' 


Ii.it 

tl. 

• Tut ui • • 

'1 tie small ; 

t"' 

iatioii 

s is hound 

up w it h t!" 

Avtn.utlt 

•r C.. 1 !. 

"< «. . tii< 1 it is 

II* 

•! until 

these have 

’ill!" .1 

"lit 

a 1 

• tl J- 

lillil.h. 1 

■•! 1 . 1 i . 1 1 1 . - 

i ai 

11 . .1 as- 

i'lailts and 

inspect. 

•r- 1 

fh.lt 

ill V 


. 1 1 •! ’ll. r I.I ill 

ihi' dir. <■ 

tioll e.lll he 

0 t. mpi 

t-.l 








In 

*<•111 

• P, 

ill* 

• s. |l,.t,i 

.1 \""viati.. 

! 1 ** 

w ith t! 

ie Collector 

as < hail m. 

ill ha 

V, K 

• !l s||c. ■ ' 

sfd As the 

ll 

umh. r 

of these is 

limited. 

tli. 

• U j »« 

n**i 

otlle. I ' ■•! 

lie 1 I. ! >:U till 

ch 

1 are ah] 

!>• to attend 

tl" III. . 

i i n ^ 

' (In 

M h. 

ill \ . .11 lv 

in 11 • Centra! 

! Pl'.a ille. s). The 

Utility 

i f th. s. 


n.ls 1,,... 

lv "II the pt 

• st 

lift- (ij 

a body of 

-'ihstantial 

lli.il 

w 1 ". 

at . aUo . 

uim.it. •!'. an 

"1 

■ 'll tile c 

lle.'tei ll" III 


!, y these I.. iMirv ..tit .|. liuit. pi. .as ( .f ileiii. uist rat ional work 


i'toVe.l l.y the I >. part II" lit Itself as lik. K to succeed. 

It i' 111 tin- jii.oision et d. finite demonstrations .1 proved 
'•‘due that fin- second dilli.-ultv i' lik. lv to arise at the present 
! me. So mail v vari.d- 1 . fa. •!.•!> ;.ri'c in agricultural practice that 
i ioe revs must m .a ss n iiv l.e slow and tlir departments arc still 
IT y.uino Th** introduction • «t .1 new . i..p .>r variety, or of a 
aiiuriid pracliee. thoiieh fullv t. 'till at an experimental farm. 
' ‘V fail, unless tl" tarm i> exactly t. pn s. iitatiu of tin tract. 
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The cost has to be very carefully calculated or a new mrihoil 
may be beyond the reach of the small cultivator. Errors in tic 
management of the demonstration are only too likelv to occur. 
In India, agricultural change must usually follow economic change, 
not lead it. The extended cultivation of poor hill soils which 
will grow tapioca was brought about in Travaucore l>v the rise in 
the price of grain, driving the poorer classes to tind a substitute : 
without this incentive it would probably never have occurred. 
Similar eases could be multiplied, and it b. lanes the | leparttnents 
to be ready to meet a demand as soon as it arises, as well as P 
endeavour to create a demand tor m u improvements. 

Speaking broadly, tin n. the two things on which the success 
ot Agricultural A."oei at mns m bringing about direct im jam . nn nt 
depends, would appear to I.,- confidence in the advisers, leading 
to their advice being ear- tally followed, and tin provision miiv ot 
carefully consider' d and test, .) improv. im nts tor demonstration, 
with arrangement f..r • til. nt management, f ailure to mom. 
these may. most likely will, result in failure of tic d'lnoH'tit 
tioti ; the coutideiiee of tic small cultivator will be shaken, and 
the result, with a distrustful and s.-i j .t ;.-.il eommunitv. will b. 

deplorable. 

[)i i-tijjiih [■ urn c, - Similar to tin deiuoii'tiatioti work o| 

the Agricultural Associations, onlv nmn direct Iv under lEpatt 
mental control, is tic work of these farms Tln v have not y 
been developed largely, e\e. pt m tlcCential I’rovim.-. but r 
the ahove-iicntiotinl dangers at" avoided, tlnv appiartogiv 

considerable promise of Wiili the associations tlcv ai ■ 

bound to take a pioimm ut phe-- m anv arrangements fur ti 
provision ot good sc. d. Ibis work is at present carried out bv 
limited number of seed farms, or ny seed depots, such as tin 
deseribr d in this Journal, \ ol II, p g 1 7, in < tudh ; it cannot 1 
doubted that, m tin* absence of professional seedsmen compilin' 
with those of Europe and tin- t inted States, a large devel. 
merit, ot Crov eminent work m this direction js inevitable. \\ 
such a development tic utility ot tic demonstration farms v 
be multiplied. 
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I ill'if/c . l'/r„ , 1 lif-se an; employed chiefly for the purpose 

■*' introducing improved implements. The agent controls the 
.ah- i.r hir.- of implements i«-<-. iv.-.l through the Department, 
h. pair.s are arntngi-il f"i- by periodical visits from workmen of the 
I fi-partiiii-nt. 

n "h, nf A'/rii -'ll’ir'd 1 n f 1 't'nn (t ntti In tin' Vi'riKtCuUt )'. — 

Si-weal vernacular agricultural Journals an: published by or 
under tin- patronage of tile D. | lartiui-nts. Tn the Central 
Provinces the monthly departmental paper has a circulation 
■ if Ih tti r 1 1 "U 1 1 ' are thought to he obtained by 

. lu-ouraging and contributing to privately owned vernacular 
tgrii-ultural Journal- F'-r tin- higher Knglisli-speaking strata, 
i lie ,|./rn "h'ti-'ti ./-. i-i ■>! •■/ i -h"uld he sufficient to meet 
n nuin-mi tit- and tie- Provincial 1 >■ part ni*-ut- should aim at 
ivaching cultivator- and landou iht- through vernacular journals. 
Manv oi the Pi'.v in.-, - i.-m- agricultural l'-atl'-ts. which usually 
deal "ills' with . -ti. i|< tiniti tad. or tin- description of a 
-ingle process v\hi**h it is d- sitahle that tie- ryot should know 

or adopt It u!v yc* to judge whether those have been 

g. is tallv successful, hut tin y has. h.-eii useful in certain eases. 

( 'oiitrihutions aii mad'- tin g- m ral vernacular press in certain 
Pros iin-i s with g 1 i • -nit -. 

,|./,-i. ii/ho-o'S'i'.ies -i These have het-n started 

,.i m arl v . v. rv Ptovme, Th . \hihit' are arranged hy the 
Department, oin- ..f tin n,. inh.-r- of which attends to lecture on 
'in-tn and arrangi pra.-tti-.il if unu-t rations. In some cases 
nlvaiitage is taki n of |o, dlv arranged ii"ii otlicial exhibitions, and 
i.ii Bombay, purtii' of cultivators have been taken to these and 
-I,.- exhibits demonstrat.d M tin m Cattle Shows in some 
■ 'i-.dit it-s have provid a considerable success ; tin Depaituieilt 
-vi s prizes and organises the show Focal festivals and meetings 
’ r tin- grant of advances have hc< n made use of in some 

i-es to demonstrate in w iiup!<-tH' iit - and other improvements. 
him > 'ini .1 s-isM;.?.- In n o>t Provinces travelling assist- 
i.s have been employ d I'.-i such purposes as the mtriHluction of 
- w varieties of seed and new implements and for advising with 
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regard to the treatment of special crop*, us for instance, in iiiainu 
ing sugar-cane ami in pointing out the dangers of over irrigation 
with this crop on the Deccan Canals. In the same eoimeetio! 
may he mentioneil the travelling staff of trained well horei - 
maintained in the l luted Provinces. Their operations have Ixn 
of the greatest value in inclining the people to rdv on the assist 
a nee of the Department m agricultural matters generally. 

U thi nit!, ( iltn - In a t.-w eases give 

improvement in local practice has h.-.-n ohtaitnd hy the into 
dtietion of cultivators from "tic ihstriet to another. The niellc n 
is likely to he most Useful wide 1 lc U C|op II I' Ill-ell ill 1 1‘< >l| U<'< . I 
into a district, and it i' prohahlv eapahl.- of >-\t>-usj<.n in sit.-i 
cases. 

-Sit oft colli- I"! cultivators IllVo lie. -II given oil till ltmilh.IV 

I arms in special matters, -ich is .-..tti.n '...I s.-h-etii.n. Tic s.-i ~ 
of eitltivatoi.s ate also taken for instruction on these farms. Tim 
iin thod is hell. -vi-d to In worthy of in. u e i-\ti ud* d trial if cultiv.l 

tors can !>-■ i in h I- d to go to tic taiu.s for tin purpos, 

In til these nc tiled' tic dm is to show tin actual cultivate! 
.some improvement In- did n<>t kmc. I.. n.i.- and vv hi-'h is vv ithtt 
his means. A- In- >- not a apit.di't. lc cannot usually afford te 
gamh!--. hut. mU't have a • • it 1 1 1 1 1 v lie cultivation >-\p. ic - 
are Usually Met from l.o||i.w. || capita! and tic cites of inter. - 1 
In- has to pay ;u-- i \nrluiani. II- in . tic ipn-stion ■ I agrn ultm i 
improvement ,, clo-. iv hound up 1 1 1 1 tin- provision ..f cln-ip 
credit, and tier.- must i.. intimate >im> ctn.n hctwi.n tin- Agr. 
cultural I t.-pai t tin rit and tic c. -ipeiat tv .- credit o| gaui/.al n-i , 
which is i.. ing ih-v.-lop. .1 -• .-\t. n-iv.-h 

Apart tloln all <|M>-'t|.»M' ..I orgam/ation, tic ultimate Worn 
o| tin- Depart nc nt' is to di'i-ovci improv ciiniits ll any red 
good improvement can h<- presented to tin- Indian agrieultun- 
he is r.-ady to take it up. 1 hat In- has not adopted mat 
| >rae tees that lo tin- W . stern ey.- would m-i-hi to he in i prov i-iicn 1 
Is ott.-ii h. cause they arc ll.it suited to his oU ll o|- to India's sped 
conditions, and that would he reformers have simply he.-u vvitln 
sullieieiit knowledge ..t these Western id.-as and NVi-'t* ■ 
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m-tlwcls cannot Ik- introduce,! off-hand into India. Much of its 
agricultural problems lmvc to he worked out on the spot, and 
there is abundant evidence that these problems are ending 
the energies „l the Agricultural staff in India in a touch" more 
thorough way than ever before. Some of the tnany directions 
m wlm-h improvements may he Uk-d for were enumerated in 
the account ot the.ird meeting ,,f the Hoard referred to above. 
A> these eotne to fruition, the organization to secure their 
adoption tie- ma>- of th- cultivator-, will he severely taxed, hut 
I think that tin- oiitlin. • ju-t giu-n will indicate that it is likely to 
prove e,|in»l to (hi- demand. 



A FKW POINTS KKOAUOIXO CONSKU V ATION 

op soil Moisirm:. 

|5V l» MII.NK. >i V , II. V., 

£r,.u.!rn. H,t mi.', J*H ttj l '• 

In India where then- are large traits o| country wlit-i. 
iTops in.' otti'ii limit'd in growth l»v tip' -II! *[•! v ut wait i 
available in tin- -■ >il. any iin|>r<>\ ••mi nt in tin- <•** 11 '. rvatimi O 
1. 1 1 !• soil tin ii't nii- \v* miM In- a 1 h !• ii i wnrth striving tm\ 

Oin- has uiilv to travr! a ihurt « l i -t a t i<-i - at | if >* nt t" ■ 
in tin- gr>-.it expanse "I I'll-- lain! and poor iT"|''. t It* - 'ail lit n ■ ■■ 
wrought Lv * lr- iu-_rht . 

Tn avi'i'l tin-' utter lailur* - ot’ crops by in< an - "( mi' In' 
i-ultunil ujvi ratii'ii', tin- t iriii'-r . an "t t • n do lit 1 1*-. Tut tln-ie an 
cases wlii'fi- tli.' ali-rt l.tri i i*-r might, Ly -kiltill i'.u n liny, leap a v ia 
much better i-i"|> than his tii' in backward ami i-ap h" 1 *t'< it 1 n -r. 

S"tlli- tarili' f' ha\>- t'.lil im that mi their land. at |'i ' ' 
totally liariiti. it tlc-v « n ii< l milv hav- got tlc-ii w|ii-at 
" hraird, germinate and -j n in^f ali'iv.' ground. tin- crop wmil'i 

hav- i-iilm- tu -i 'ini-t Liny \\ h * - 1 1 1 • r m nut anv good ran lie d"i ■ 

in -tn-li extreme ias*— i' liaril tu siv. hilt certainly tln-re a- 
lands wli'-ti- a -t nil v "t tii'- i-uiisi i vatimi ut moisture might 
wa ll r* | iaiil 

It is nut my j >u r j w i->- in tin- present nut.-tu go very si'ti-nti' 
ally intu tlw aliuvc subject, hut rather tu j » lint nut or ivmi 
tin- tillers ut the suil, ut a tew t'a-ts. and tu <|iiiekeii, it |ius'i' 
the interest ut those whose business or hobby it Is tu | H'i *] •' 

investigate the matter. 

First, then, it is a well-known fact that a soil mi wl 
plants are growing loses much mure water hy evaporation t! '■ 
does a bare soil. 
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Sumo plants with ;i mol system ramifying through a fairly 
various depths in tin; soil, and possessing also a 

r. insiili-raldi- extent of leaf siirfa. i- lor the dry winds to play over, 
may evaporate a wry large .piantity of wat-r, indeed, in 24 hours. 

I have no Indian ligures at hand, hut for Kurope we find 

s. \ rial. 

In I leth rs I hv'ioloey. \ ol. I. page s 2 jo to 251, we find 
i’eonhd " Hal's found that a 'Unllowr having a total area 
•■f hat' 'Ill-fare of about 0 %ij. m. t |n!{ s*j. yards) lost <CK5 
kilogrammes | 1 pint I of water during a 'ingle dry dav.” “ Haber- 
nidi loiiud that oat plant' • ■■iwnng one hectare transpired 
2. 277 . "no kg- during a -ingle v.-g.-taiive period, while barley 
el. Hits eowring a sunilai ai-a ■ vliai'd 1 .2-M.7 1 1' kgs of water." 
This lie ails that an aer- "I oat' o ipoiated nearlv lion tons 
t water, and ha; b v w . I! on t . ■ ,>ou Tons dining tln-ir respective 
- i i* ids ot grow th 

\Vhate\ei a. i ur.e \ tie '■ m. n may elaim for their figures 
in tie ir own eonditioiis. mv point is. that although plants may 

■ ill!' r in the I' lalui amount' ot w iter transpired from them 
during a gi\ . n tune and in \ ari"U' eonditioii'. it is a well known 
te l that all plant' do tr.uispir. i vty eoU'iderahle amount of 

Water during tin 2 ! h"Ut' 

It ise\ideiit. tin ii. that 1 1 * mi tlie point "t vi.-w of the fanner 
cultivating laud' in di"iight\ . "untiv. tie lauds 'Imuld he kept 
• ar of w < ed • 

Again, it i' w i II kti"W n that "ii haia laud which is fairly 
'anil v consolidated nglit t" tin- surface. Here moisture will 

■ iitiially he lost hy . \ .ip.u.ili"ii than on land the surface ot 
winch has Iwen wa ll pulwHscd and kept stilled to the depth 

! a few ineln s. 

( )ne might vi rv roiighlv • vpi'ini this h\ saving that the 
W .ler rising up the walls "i the minute openings between the soil 
particles ran, in tin ease of tin compacted soil, rise right to the 
I'- ait where it call he ipueklv evaporated by coining dileetlv ill 
r- a tact with the dry winds sweeping over the surface ot the 
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As the moisture at the surface is evaporated, more 
induced to take its place, anil as it must emuc from helow, we ha,, 
a compurativ civ rapid current of water heitio hrounlit upward- 
and lost hv evaporation. 

In the ease of th ■ s,,il ,>f on. >il tilth, the surface, few iln-i ,■ s 
of w hich are stirred up looselv, the opemnos hetwecit the parin ' , 

an too coarse to allow the Mure to rise freely in these t. , 

inches. Also in the l.'l|o.- hit' fsp ices In tw. ell those pai ticf , , 
cotisiderahle volume of air is trapped and forms a s.-mi <| m ; 
mure of less stationary pnu. «-ti\.- eu-hi"ii air I ictw ecu ■ 
iiuieklv ehatioino dry at inospheio d.ow, and tie- point towi.: .. 
the water i' comparam e|v ea-iK hr.>uo|it up 

Whatever the roil tie .coined explanation m.iv he, how.-,, 
the point praetiv tl imp u t ne e is, th a i soil, tin siiif.ie. ■■ 
inches lit W 1 i ie.l ! s wl! p'llvi risi d and stilled, does i.e 
the moisture III lie’ll h II- : till!: I lleil’e eolllp let • 1 1 i i " , l ti* I * 1 
farmer' who w i'll to r- ' tin rl«. m nsttii'e m anv pu'tieulu , 
of land, should tee -implv peei.'h tie soil and 1 . ne it in c; 
t'ottolt lump-, md o;e,t op-ninos h-twe.-u tie furrow-, 
should pulv-ri'o e.l'Mi -at f i. - hv !. n i -w - ..r ..tlet -u.’ f 
mean'. 

I hi' pulvi rising of th.- -ui t n . ild h. d ue- ti,. . , 

day a- tic land peeim,. i .... t hut e.ji .-tillv ■ •' 

elays, not . .nly h. . an t . t, to ne ns* ut , . t|. . t . < : 

also hee.111-. ij:. o;. I * . i - 1-. witil which tie lump' 

hroken 

Treat..,! promptly m tin. it iv » tin. tilth mot l» 0 "t i : ■ d 
and u 1 1 1 1 i m-. o. n i . 1 1 st,tl lauds wle r- in* i»Ue*nnt ot vve 1 
[lIOClll. a i tilth It the lunij s allowed lust t I o. I O! 

A third Way ot o,,ti...f vine mmstiiii I- often praet 
various parts of the a.., l.j \, ,, .-hIU-.I muh lui.o " 

Nun* taiiiy ,,,. j Wjri ,, H uoit, rial s!|eh as n fti'i 

mtuior or.iss, or inh nor straw, h aves, . ,r other ory -e 
.stance, is s|,re,id ill a thin layu ..v.- r tic siirtaee of t! >' ■ 
Ul * |ll *-‘ hemo to form a lay r ..f matter winch will ' ' 

""widerahl.; volume ot air in tin- pa • - I, etw.cn its eon ■ 



JW.SE. 


."N-skkvvhuv „k M „ KIT(iH 


\"r« *“ ir ' til.- ij,y ;,j,. , f j| 

M.,1. 1, ,1„ t "Y'Y" 

- -*w« «* 

, M] | 1 11 '*'/ '*» til- upiitr few mel, es 

--'I. >■ ty .i-fui. i. .iirti CU | t 

. . 1 M,N f,t Iii'iia. however I 

"• u i' .• i . .iiiiin.. M | ,r.t. t j, - | , , 

i"' ■■‘i -»*l« as tea, 

ami '..in.- iimik. t -ii.I.i, 

I h>- iini.l. iii.-nt, i|.. ,| . : j j , 

- here appear 

• . )||- "I .-. .|)-).|. l it.!. 111*. I, .• 

’ , l!-. rv;tt t»i ,,f soil 

1 • still. . ami I think i 1 1 , .. , ,i . 

1 !l " : " thl' Jm.IUT nt \ low 

■Jit -l\ •- '..Hi. i . - ; I J I - «..)!!, !. 

I ah-, f"|- — \ an 1 1 >|. - 1 1 . , > , 

1 1 ' I ' - " ‘ 1 - 1 1 ami <-• .ini. are 

' .;W| th- (">lli!l|..|| Kn-li.h , ■ A-..-!, , 

Tl«. II am- in,).'. n : . ... ,i ... , , 

" :n la- "thw two 

- I '""I. Ill I h- II-! ill ,• ti • r I 1 

■ '.*'! tii** •‘'til. t ijf l.i! j \ «• , „ i ( ,jt ^ , , 1? ; , t • 

' l ' L " - •‘if - 

' ;i ‘ -- a material 

' ''• '•••••it'' n. ti.- -.il. the,,. 

" ! ’" ‘ ''• ; ' ■-’!••' ■ ••• afll* .’.111! water 

■ i‘ i .!• .1 !!•■!!. a • i ;■ i •: . .1 i . . I-', . i > . 

I . ■ - *• -■ j-.'-a-li an. I ..ne 

..I hy til- Is <'.i. ■ 

,!i i: ‘" •- I" 1 ‘ t •!-• ]•!'. u..tls , r..], 

• ! ; - l*e «l- • j.ly I.iiia.i, i in t!i. ..tl,. I 

•■ ' • iii> i' t! "II I’ll- -a-!,. • r ,n-, hi, 

'' i'Ii years ..f tilli),- vwthth. n.,m. ami t h,- c « 

ilati.m ,-f. -an,.- m.tt.r tl,. '-il'mta... ^ hj t -h 
Y 1 ' ’ v i h 1 '*■ ‘I »!• !•• '.. i tain , -in!. «!;. I.. !i, j ,] mulehitis- 

! JiImi iit< i \j»< t'ttij. 

i lih- (.. h" a, ..I s, iiiMici 1 1 ' . 1 1 — t i . • tiativ .- ami an 


^ in. . 


*u 


■’I' Kii^lisli |>h>n.'h ."i in- «. j.aiat. :o, tn.!. r similai 
" v, ‘ r ■* numl-i "! y- at *. i n-nn- t!,i |iia, ti. al . tl'-. t 
r "l". i‘i"l M h- -r ■>!.> int.i.'ti.l n..u!il hhe to 

' * Ur :, ’ r ■ 1,1,1 th- matt, i ami iiail tl;. ii-t'e'saiy 'kill ami 
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apparatus, a set of bonnes of these lands could bo taken and 
the amounts of moisture in them ascertained and compared a' 
intervals. 

The borings might be taken at different depths ; ivgulm 
intervals of time; of cropped and uncropped areas; and otic > 
points may require attention 

The above, however, are mere suggestions. 

Resides conservation of moisture, there appears to me aiioth - 1 
good effect to be got bv not inverting too thoroughly tic reside 
of the previous crop, and that is the prevention to some extol, ■ 
of the formation of that extremely hard layer, often not more th c 
a quarter itch thick, which forms on tic surface of stitl soils, < • 
even on light ones if there is a tendency to ottloroscenco whit' 
salts. These salts, though present in the soil in such small quantity 
as not to be directly very harmful to vegetation, may, wlc i, 
collected at tin- surface by evaporation, cement the particles 
the upper quarter-inch of even a light soil till it has almost tic 
consistency of rock and completely strangles vegetation. 

The formation of this hard layer may, by this practice. 1- 
modified partly by tic lesser concentration of salts at the siirla<- 
owing to the mulch, and partly to tic greater admixture 
organic matter of previous crop residues in the upper layer of tic 
soil where tic salts concentrate, 

I have never seen the surface of a slightly salt soil in win- 
there is an excess of organic matter harden as I have seen that 
even an extremely light sandy one. 

In the event of tlcre being anything in this idea that th 
native plough tends to conserve moisture and prevent caking 
the surface soil more than an American or Knglish plough do- - 
it does not mean, I hope, that the native plough will be left ’ 
undisturbed possession ot tic field. 

To me the native plough appears an implement with a go 
deal to recommend it to the native agriculturist. 

Its low initial cost ; the almost impossibility of breaking ; 
the ease with which it can he repaired if it is broken ; its c 
paratively wonderful effectiveness when properly handled, a ■! 
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dllior advantages, all stand in it* favour. I, ut I think there are 

' " ; allv,,,| - v 111 ,!l " which could he made 

whndi culd replace „ to son,.- extent with advantage to the’ 
tanner. p 

Tl "‘ ,mtivi ‘ l ,1,m h' 11 - ^ 1 ‘'•■‘Vt- -aid. differs essentially from the 
Hrmsh .deant a plough, iii that it does not turn the furrow, 
and appears to me to be more comparable to the implement called 
a •' cultivator. 


Ih.s s.iom -t> to me that a good strong implement of this 

type, having not .any ••tin.." •• teeth.' so that the 

draught would not he too heavy for two bullocks, might replace 

it with advantage, at h-ast in tillage operations, and give 

practically the same ethet regards the inverting the soil as the 
native plough do, s. 

,l1 " advantages of the " cultivator " are : Having 

a number nt tines "-t in a tran.e at regular distances, there is less 

1 patches of tin- land h, mg " miseed l.v careless work 

linn. 


A much greater ana i' e, acted a point which in these days 
• ’! scarcity of labour is worth considering, and they are simple 
' t.ollgh to h, M o| h i 1 1 and tllid, I st nod I ,v an Voile. 

1 lie lep.lil lllg e| these III l pl< lllellt' i». I klo\V, a difficult V. ils 
dso tlnn initial , iis|, hut tie s difficulties will tend to lessen in 
time. 


As more iron implements ::r, brought into use, the black- 
smith will become more common in the conmninit v. and as the calls 
tor his sen ices to repair such implements become more frequent. 
Ins knowledge of tle in will increase as well as his stock of neces- 
saries for tlu ir repairs, and with these the present difficulty of the 
rayat will lessen. 

The difficulty of tin- initial cost will diminish when it is 
proved that the implements arc worth tile money. 

The " Soliagn," from its consolidating action on the upper 
layer of the sod, is not the best implement to put lust over a 
piece of tilled ground not to be immediately tlooded with water, 
uni required to retain its moisture well. 
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Abilin, in relation to the economical use ol the soil moisture, 
we have the problems of finding out the relative amount of water 
required by each of the common crops during a growing season, 
the best arrangement of crops in a rotation from this point of 
view, and manv other questions far too numerous for me to say 
anvthmg about in such a note as this. 

It will be quite satisfaction enough for me if I have achieved 
in some measure the object with which I set out. 



CASSAVA AS FAMINE FOOD. 

I' H<>OTH Tt'CKRK 

\\ hii.k travelliny in I ia\ uic.,i. last .I.tnu, ti v, I Darned fi'uin 
!H'|uini-s that tin- liiyh j.i i — of i jc- and ..tln r staple grains had 
reached ev.-n this distant md comparatively isolated corner of 
India. \ et tin- people s..,., N ..d unusually prosperous and well-fed. 

I* :*inin<-. I was told, h id I unknown for the last thirty 

veals, in the sense in which ji alHicted other parts Ilf India. 
Droughts tin-re had he. i, md -e.uvnios. and liiyh prices, hut the 
'!• eessit v tor e\te|,s] \ reh'-t Works. . tile ( lecilliat illtl of the 

population hy taiuiue death', w- o- things unknown to the present 

o-nerntion 

My inlonnants pointed to the familial Cassava plant, a plot 
■t which »ns attached to e\eiy cottape home and the cultivation 
"t 's liifh had now heeouie practically universal, 

Kaeh ae|e could produce from tiv«- to twenty toils of the 
'ulier, so that a small patch would supply an entire household 
a it h food and ri'iidei them independent of' the fluctuations of the 
s'lwin market The rants may ' lil and rice may he dear, hut 
'Here is always an abundant supply of the drouyht • resisting 
Mantolnni to fall hack u|H»n 

We were the yiiests of a retired Travancore Judye. and were 
dais m a jo md position to yam the most reliable information 
I" 'sihle Specimens of i he raw tidier were shown m. and in 
d derent forms ii was iueluded in tin- yenerous diet which our 
K; 'I hosts had provided for us. 

What struck me. however, most of all was the hithtiuifalion 
'• 'he Cassava m Travancore. !■> persuade Indians to take to 
u. iers a staple article of diet had always appeared to me an 

lb 
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almost hopeless task. As n mere •• homie houehe appetiser, m 
addition to their vegetable eurries. or as an enforced hut disliked 
" dernier ressort in ease of actual famine, its popularitv would 
lie limited and there seemed little hope of seeming tor it a plan 
amongst the staple foods of India 

Here in Travaneore. however, a simple device had been 
adopted which. 1 could see at a glance, placed Cassava amongst 
the trout rank toods ot India, and gave Inr the entree to all 
castes and classes of the people 

Hie foots had been boiled, cut and sun dried tor purposes c 
preservation. The m-xt step was an easv one. to reduce it to 
powder with an ordiuarv necqmunder or country hand-mill It 
then made a delicious and ta-ty tloiir. very wholesome and capable 
of being mixed with other forms of fioui 

The next inquiry win naturally in regard to prices, and In-i. 
I was glad to find that it had not so far been affected hv famiie 
conditions. In ordinary seasons tie- price of tin- >nn d'ied j na .. till" 
ranged in various localities from gu t.. to s,a-r> per rupee. 

Cassava land. I was told, rented as high a- Ks. p.-r hcd 
and brought ill an income to tic- cultivator from 1C. l<)o m 
Ks. I. in. Hence it was a profitable crop to the agriculturist, and 
with a wide)- market Would heroine still inofe so 

The next difficulty was tin- question of tnin'|">i tat ion h 
was obvious that unless the new food eoiild he earrn d at a reason 
able rate, it would hi- impossible to deliver it mi the lamine region- 
at such a price as would enable it to be of anv u-e to the peep!- 
Another more serious ditlicuhv to overcome was the uiiivef'.il 
incredulity on tin* part of all eoncerned (out-ide Travaiic' ■ 
itHclf) as to the willingness of the people to take to anv kind ■: 
new food. 

However, persistence and enthusiasm in a cause, regard i . 
the ultimate success of which I entertain no shadow of doubt, i ■ 
enabled us in a large measure to overcome the initial difficult!' 

The leading Railway Companies have consented, at le 
temporarily, to admit the new intruder to the same privilege- 
other staple articles of the people's diet, instead of placing it '' 
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’I"' "hclf amoiio luxuries «i.-ni.-.| r.. all l m , t | 1( . nc h and well-to-do. 
in this ue lia\ <■ ,| assistame f,..,,,, t h„ Railway 

Hoard. 

In i roai d to tlit- 1 'ii 1 'iilat ]■ in of t|i, tit* w tin ii|. 1 have consulted 
lively with Indian '.'lain m.-n hant^ lndi-fd.it lias been here that 
1 !m\ e ifi-i-isfil tin- larai -t ini-a-uf'' ot ill u|ifration and support, 
the import miff "I' whii-li it i, impossible "\a'_>-- late. 

I has • I' h ti 'iin tie licst that it w , <-i,uld create a demand 
tut the artifl'- "ii tic p.u t -a those w h" had tln-ir tinkers on the 
pulse nl tit" h>"d supplies .it India. 'Uifess would be assured. 

I hey would set- I,, ii that Mi' i 1 1 1 • 1 1 1 1 mists ni India were made 
u'lpniinti'd with tie ni' rit- -a ( assa'..,. ,nd would make suitable 
irraiioeim ut' lm a ~ 1 1 j • p 1 \ • ■ • 1 1 > 1 1 o 1 1 ~ 1 1 1 . 1 1 , with the demand. 

(’alliiiu per'"iiall\ ..n -i.iipe .,t t I n- leadinu merchants of the 
la/jiar. I 'liow,d tie in ( ;n>;n i, a, ah n its sun-dried form and 
a lii’ii ii dui-i d to tliii! I \ lik' d 'In taste and appearance. 

• ■ x j »• i inn nti d with i small ui mtn\ u.il then ordered several 
inaniul' f"t tun let 1 1 ia i Tie \ th' ti tasted it i • v itself and also 
w hell mixed w ith "t In ■ kind' "f tli oit 

S" s it i'taet"i \ w i- i in result, that I have already received 
"iileis for a 'Upph "t d'i'Ut 1 .iiioi maiiiids. ami have been 
isked to iiiak* m auu' iii' nts tm a 1 1 "_tn!ar and steady supply 
..t tie' iilii'li- In olditi'iii t.. 'hi', 'pi nil alieoiis reullests have 
i ieeii mad' h\ rin-s. met .haul ' fm ml! aifuriiiation as to the 
cultivation "f ( a»'aMi and lm i 'UppK "I cut tines. with tile 
vssuranee that a i "i.'id lal'b amount "t land will he planted 

with it duniio tin present season 

Ih ino anxious t" 'plead tin . xpeiiinental operations over 
is wide an area as possible. wi h.'t\i tiled the l assavtl 111 our 

Salvation Arm\ H".ii'lnitt Schools t»u hovs ami ends not only in 
l ruvuiifoi’e, wheie n !' ili'i ad\ kii'iwn and liked, but m the 
! 'ocean and the Punjab, with tin- result that the children have 
ikon readily to It. and have asked t'..r it I" he made a permanent 
i irt of their l>ill "I late 

Arrangement* have also been made tor planting ( assa v a on 
■ ur Farm Colouy in <»u|iuat near Almiedahad. and also at 
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Ahmednagar. Bareilly. ami other places when- we have laud, 
with a view to exploiting it in the various neighbourhoods. 

One Immlreil maunds .it' the Cassava have been ordered li\ 
the Famine Commissioner .it' the IV 1* tor experimental use at 
the poor houses in Omnia ami Hahraieh, the labour of the women 
being utilised to reduce it to tlour bv means of the ordmarv 
• h'lhki. The district officers report that there has been m> 
difficulty in getting the people to adopt it as part of their diet 

It may, therefore, be faith' a."Uimd that Cassava in it- 
sun-dried and Hour form has m>w made t successful debut both 
as a Famine tighter and as a permanent and popular artiele 
diet in India. 

The important f this it scents dttlieult to exaggerate 

1. Casstvva will grow in almost any part of India, ami n 
already to he found in district' so widely separated and differing 
in climate a« Nepal. Darjeeling. A "am. Bengal. Madras am! 
Truvaneotv, 

-■ Tie- rout will resist drought and .an be left in tie- 
ground a considerable period after maturing, without le.pnnn. 
to be rapidly and sniiultaneoiislv barvesteif and is intmuiie iron 
the attacks of w hit*- ants. 

* *• In its sun dried form it will keep for year and is vvia 
convenient tor transport at ion and .■ mm.t In- mixed with delete i iou- 
articles. 

4, It is easily cultivated .and is a va ry profitable crop 

Countries when- it is well known and largely giown 
such as South Aiin-nea, Hast ami West Africa. Madagascar, etc 
while liable to droughts and scarcities, are -slid to be absolute!' 
immune from the ghastly death roll and depopulation, which - 
frequently accompany Indian famines. 

ti. In its flour form tin- universal prejudice against the m 
of tubers is dealt with and overcome. 
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tty \l K CIll'CHMAN. 1.0. 
D-f-'iur f .1 •/' ‘.■•lif'W . M<vl ;•(/». 


t Ink hi’ t)ii most int«-i > ~t iiitr and iih}i< >rtant duties of the 
A grictiltiiral I •• partim nt will In to asc< ttaiii. hy detailed local 
• mpiirii uhat ii'i i- mail, hv tie < - u 1 T i s ;H < >r~ of each tract ot the 
sources of maiiui' availahl* to ?h'iii. A fay notes regarding 
tin a 1 1 1 • 1 1 1 1 in a I praetie. s if. 1 );>t i wt "I South Caiiara. in the 
Madra* 1 ’ivsid* neV. mav tin '' to!, in t • i • -> t some readers of the 


■ loiinial 

Thi | ^strict i- t n.mow 'trip ot land lying between the 
western oliaut- and tin - a ' >ri_; ni.i 1 ! \’ a 1 it' rite plateau, this has 
h.- 1 (j ell t l|p lilt.. . 1 - op \ .ill» V' 1 IV 11 111 lie! ill! ' m el ' I'l-lUg til t he hill'. 
: d I iv a rainfall ..f fp.m po t- -o" un-hes The ' alley hottonis 

h;i\e ei i|)\ el ! i t| lilt" lie- l.illlls. wlllcll • ' X t ' I H 1 to \ lil t illg 

' up the 'ill. ' o| tin hill', aeeor.llliu to the 'teepm ss of the 

o i adieiit . and tin pi e"iu a ot population In the adjoining di'ti ict 
of Malaliat. uher. tin n n a la,-. , population, many of tile 
lull' have I., eii eai aid ini" t'iTa.,d tields to the very summit 
Plate XXX II I I III South fallal a the -lope of the hill is covered 
yy it I, 'cruh jungle, hut win-,, the top of the hill itself i' reached, it is 
1 'iially -I eii I,. In a har. plal. au. e..yeivd w iih short grass during 
’lie rninv month, and .diim-t far in the hot weather. In many 
Paris the surface n men later, te which not lung will grow. 


Hice is practically tin- o„lv rn V grown. Tim almost eontmuous 
am which falls m June. .Inly. August and part of September 
■utiiees o,ow the ti. st crop . f nee For the second crop, dams 


ill i i i. .,**»• i lm»\vn .’U'Koss most nt tlip hiiTjfOi 
'i nrUHhwoncj and <aith at* ,I,M 

i \ ,, mint's w hu'li thnv tr< mi t ho steep 

tinains, and flu* num« nm^ N pi ,!l V 1 
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laterite hills are carefully trained along the sides of the valleys 
Where these are insufficient, shallow pits are sunk in the corners 
of the fields and the water is haled from them by a pieotah of 
peculiar construction Instead of two men walking to and fro on 
the top of the lever, a number of ropes arc attached to the end 
remote from the bucket. A hole about it feet deep is dim 
beneath this end of the pieotah. with steps <-ut in mm side 
Four or five women and children hold the ends of the ropes, and 
when the bucket is full, they throw themselves backwards into tin 
hole, thus pulling up the bucket They then walk up the steps 
cut in the side of the pit. and s., the Work goes mi It has thi- 
advantage over tin- pieotah of the Fast (’oast, that w Imrea- tin 
latter ivijuiros strong and w,-||. trailed iimn. and tlmre is alwav- 
smile danger of tin men falling frmn tin- lever, tin South < 'anar., 

pieotah renders tin- .-heap laboiit of and children avail 

ahle, and i- perfectly -at. l tl -om. part- a third ri rop i- 

grown, but tin- i- almost imanablv In lift irrigation thromdioui 
The usual practice is a- follow- 

III April and May part- ti„ low h iie_ laini- at> w.-i 


ploughed in 

tId 

dry. and dr\ 

- seed b- 

” 1 ' 1"’ 1 


th. 

'1 b|-o,ll 

casted and ] 


giied in 

lit 

maiiv i- 

•a-es tli 

• ”11 

inn^i • - 

■hotter- 

suffice to ge 

rmmate the 

--I 

Tbes 

— 1 1 

"••U .ii 

■ «Mi|f 

d dll- 

seed died-. 

:iU«! 

i tin- se. 

• 1 1 11 1 ^ 

- i ai-eil 

lr, mi 

1 1 1 * ’ 1 1 1 


■n-id* I ■ 

more fobti't 

t ban t hose 

1 

■1 111 w 

et see,| 

l.l'.l-s 

W|„- 

fe tin-i- 

is mu -uffir-i 

••nt 

mm-tm 

• iii r 

In- -a!. 

’ll, se, 


N .If* 

ll rigat. 

troin a shall. 

>\\ i 

ank -a 

A ♦* 1 1 

with 1 1 

)>• pi**, . 

i lit .1 

»«s«*| 1 1 Ml 

i ah. u , 

Seedlings raised 

m tin- 

U rl\ . 

with ' 

1 bat | - 

.-all.-. 

1 * *!• 1 

W atel . 


b*-tore the south West lllolisoon lain- coiioileliee. t iiollgll Hot ,, 
good as those grown m tin- dry 1...!-, are preferred to tho-e -own 
attei the tan -t ot tie monsoon lie- mon-onii u-ualK bin-!' 
about the end ot the lir-t week of dune. By this tinn- tin 
seedlings ate almost ready tor transplantation. 1 lie lower lying 
lands are ba-t 1 1 \ prepared and transplanted soon after the nuddh 
of ■June, the higher lying land- being planted a- soon as eatth 

and labour can be -pare, | f r ,„„ ,|,e work m, the wduabl- 

low lying field-. 
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Harvest of the lir>t crop - . 1 , double crop lands begins soon 
,fW l.'.tl, S,|,t,„,b-r. Seedlings t„ r the second crop" have in 
rh " U " 11 I >n*i»arf'i| in :l li.-ld 1,-ft vacant for the purpose. 

Th- -tul.l.l. i" hast ily ploughed in. manure applied, and the 

'’••'""I '''"I 1 | dan t *•.! in < (ci., I This Is harvested about the 

■ ud ..f danuaiy. When- a third emp ,> raised, this is put in 
-"on alter tin- harvest t }i< second, and harvested about the 
middle of Mav. 

I roin this short aeeuiint "I tie ordinary methods of cultiva- 
tioti. it will in ebai that a »e\>-re 'train is put on the fertility 
-t tin- soil I he same . el . al . a ,.p is raisi d year after year, and 

;n some easi s tie. |s on tie e | i • 1 1 1 1 1 1 |o|- e|eVe|| III) >Ilt }lS out (if tile 

twilv. fin t "I "lit ial rainfall w a'ln ' lie st o| the soluble plant 

1 1' lioiu tie sod. and land n tt uneultixated soon becomes 

meapahle n| o|ouiiiu mything Imt a little eoarse thatching grass. 

I hi nl.jeet | 'f t 1 : 1 s pap. > I s l . , d ■ -sent " 'oU|eo|'tl|e|||Cth<'i<isby 
a In. h i In eiiltn .it • i - n. tint an ti;.-i', utility "t their lands as no 

■ il si . 1 1 s ai. "i.ox n • \e. pt a i \ small ipiantity "t gingelly for 

no in. si |e , -on, iin.pt:. a \o ike in- mu]' s ai available. Neither 
!' there any /> i .a Th* eoeoa-nilt eake is either 

■ \poi i . il oi iisi .1 as e .tt I. to d Tin r. aii no sheep and very 
tew goats ' Penning i». tlieie)..re, "lit id' the <|Uesii«n. Some 
' ! 'li in. nun ■ ran fi "l.i mild. Inn tins is mainly Used tor tobacco. 

Th. -In . t an. Iior et ife > o u 1 1 1 I anai a r\"t is his h at' manure. 

\s a mil . tin . \ehisi\. Us. of 1 1 ■« I \ai<U of the slop, ,,f the hill 

mg alm\e hi' land is |i.niiitt'd to tin ryot tr.eot all charge 
Plate \\\l \ I A wall and dit.h ah put tumid thi'. ami the 
angle I- sinetiv prot.et.il h\ tin iv"t He dees not, as a mle, 
at the gr, ' n 1'ianeh. s tiom tin tr.-sin this land. Imt contents 
aipsell' with sw.eping up tin fallen U av ' - lv yornl this lies tin 
fell hill side, and tin plat. an mi th. top "utside reserved 
■tests, anyone . in nit and,. in.. w gr.eii l.-av.-s and twigs from 
' • e growing 111 tills ar. a With tin lu .iw rainfall and equable 
! "1st. wm i„ eliiiiate tl.e g, "" i li of .,11 v egeiar.o,, is extremely rapid. 

it tin iii.essant indiistiv "I tin ivot- keeps all growth down 
' ' a low e.ippie, ai...„t I- high In tin mm. thickly populated 
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parts the continuous severe cutting' ot nrecti leaves and t«i” 
has killed out all growth. In some villanes the ryots eumhiiu 
til reserve a poltton ut the Waste lahd 111 the stllie way a- 
individuals protect the Inn yards o| land immediately adiaei-n' 
to their own. No orecii leaves are then cut, tin- dead lesi\ > • 
alone heitio swept up. More eointuoidy the ryots ot each vilUi”. 
ei.illtent themselves with keeping the jungle Ofiiwtli oil till- WH't> 
lands within the boundary °t their village for their eyehisive iis 
Dillerent not leal' are in vojjue to seetire t hi- <»}.j eet SoinetilU' • 
it is deelat'cil to lie dedicated to some local mid nr deiuoti, anil n 
annual eeremonv pert'ormed to impress tin minds ot otitsider- 
The ertieaev "t 'Ueh method'. houi-v.-r. t' not what n wa> I 
writer otiee asked tin people ot a village how they lnanaoe.1 t. 
keep the juuoh- '.’ro« t ii on tin waste lands ot tin If Milage - 
o-ood as it was. " \\ e make i !>•>, they said. " to prc\. i • 

the people ot tin otlc-i villages euttino it 

■' 1 suppose that tin ans that ii tie- |»-op|. ot other \ ilho » 
• •otne to .-ut votit hat's you collect yoiu t'lialit' and u t % , i !;. n 
a eood hidiny 

Tin- depfi-eat inn smih uhteh billowed domed that this no 

hit the mark Throughout tin- v ar tin- spare tin 'he ryot c - 

his tan tily i' ft 1 1 1 v i-niploved in euttino op |. av. s It'otn ’ir- 

Unt'es..r\ ed land Tin- leaves af tied into a bundle a* lufo' 

■■an he earned, and tak'-n horn. Tin- io-av y ramt’all makes 

absolutely lleeessrtt V to p|.iv|ih some slolt'-t to) hi s eat t h . ' 

the South ( ’atlara rvot has ■ voly-.l bn liim~* l| a -imph e 

effective torill ol loose hoy VV 1 1 U ' i 1 makes tile host poss)ltn i 

ot the leat-manni'i A pit i~ dll. 1 to a depth o| P about It'-' 

1 he other dimensions depend on h"\v uiattv « ■ . 1 1 1 1« - In- h-i' \ 
ho'iit t hatched l oot is limit o . i-r t bis and t In- sides at e t'-uei it 

with railings. At ni^lit tin- rattle an driv ii in li"in tin i 
whore they have heen ora/.ino all dav. and in a rule Med separat 
to posts, ^ra.ss nr straw homo sometimes plaeed in trout 
each. Tin- eatth- are kept m tin- shed till about * a v. 
next, tnorninj'. I he (loot is stpwn with a envenuo of !• > 
renewed every day. Where h-n\e, ate searee, the paddy stu 1 ■ 
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pulled 1 1 1 > 1 1 S' hand iin.l Used a.- litter. The ])it will in- lull in 

(li.iilt ;» month. Til' h af manure, w hich has absorbed the solid 
mil liiiuid excreta of lie cattle, i- then removed and cither put in 
i heap nr pit. "i taken straight t" tin- field where it is to be used, 
oid stacked in a ci li ner, if there i- a on,u intr crop already mi the 
,i,niiitl If tic o [•, ai ud i- hate, it i- placed in heaps over the 
a, |,| (ill it can he plough' d in All the on-,.], haves and leat- 
eaniit'e from the cattle -hods foe, to la carried in head loads, the 
• of . art s hcinu iiiipracticahle .anno to the hillv nature of the 

oitntry ( Plat.- X X X \ i. 

It will he seen at ollei til l' this -Vstelll Utilizes t" tile full 

,„,tl. th. liijiiid and solid • N. ieta of th" cattle, and produces a 
\.rv rich f * • i till/, t At the -am.' tiim the leaves and sticks 
n i pi 1 a e tile pliv-i'' d e.'iidit i'.i: o! the soil The system is 

. ih|. . l.eeause I 1- almost alwavs available for fuel, -apple 

'l.etlteli I'V »l|e |o|l.- "! til' . •"CO.'I till t Hill pallllX'I'H pilllll U|)C 

aouhl. howe\. r. Ilk. t" o. t o 'le impartial " pinion of the cattle 
the suiijeet Tie 1 1 -i"pm_' I.’ae. i- neither clean imr sweet 


•inelhliy 

\\' ||ej . kiin hi: - c.if i".e tie .p I- always traiisplantod. 
I, ea-i s t h. s, , d i- -t, ■ p. « I m w it. i for a day or two. and then 

■m Ned With well tot t. li h af leamit' a 1 1.1 a -1 - i 1 1 t lie proportion "I 
i. hi-heiot s,td to !•!. of manure, ami i itln-r di ripped in small 

nidi'll- all ..m i -hi 'Hi tie. "i tie ptld.li.il Meld (Plate XXX\ D 
.sown l.eiimd tie plo.iyl,. m 'it- 'atie w ay as ea-tor. etc., art 
i-uallv -own tn ofle : part- Tie latt-r 'V'tclli eail. "t eoursc. 
.idyll, piaetl-e.l wlci. tie land I- ploughed and sown ill the dry. 
I his ,s. therefore. "Illv doll, fot tile tl-s! Cl "p .Slid With UllstOC|vd 

- . .1 l Hin t ipplied to tin pi.l.ly fields ale w 00,1 ashes. 

dell I.reeartid !oio,i_- di-tan, e- lr 'in tim larye towns, and "humt 


• ,,-tli. eon, post ot i.as.s a i - 1 ..tie'! ltlhhi-1; mixed with soil 
d Inn ni W h.n tie r\ot let- imt 'iillieient cattle t" all his 
■ nr, throuoh the p. u. In ipplf's them direct to the held. For 
" - purpose o|i rn IciiXi ' 11*’ pt efelt id It, lot' 1 lea v iny the subject 

'• leaf manure, one mor. p.actie, ni.ft he described. Ovoanut 
, - which an clown in maidens an Usually Im, aide manured 
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with cattle dung, cte Thi- trees which arc scat ton'd along tic 
bund.' of the fields as a rule receive only the following treatment 
A deep circular ['it about a yard deep is dug all round tie- trunk 
and this is tilled with the leaves and houghs ,i|' the .V»<.r conn.-,, 
tree, which is extreinelv common here. These are then covered 
up with soil. It i> believed that this not otdv ai-ts a vtiunilam 
to the tree, littt proteins it from boring insects. 

Apart from nannies, the chief 'means by which the )>*rt i ) i t \ 
of thi wet land' is maintained, is l>v grow itig leguminous crops 
after paddy. In tln-ea.se of tin- lower lying otic-crop lands, tln-s. 
are sown in September ( Ictob.-r. ami in the ease of’ t wo crops u 
•famtarv IVbruatv, wlni, the soil is sufficiently i >-t >-nt i v <- ■ 
moisture. (lot's*- gram (/f».f** /*-*.. -* -* d I is ttsualiv bi-i.*a«l-*’ast* *i 
in the standing paddy shortly before tin- paddy i' cut I-'..* 

green and Mach gram i *■/ * »..</.**. the h.-s, cu;tivatoi« 

plollgii Up the stubble, apply a'ln-s. ami s.-. nr* a line tilth in-fm. 
sowing the pulse et op lb* wind* plant m ivinmed win It tin 
grain is ripe, lint ~o well i- tin b, m fn-i.ul * th ct on the -ml ,,| t )», 

1-gumtnoUs rotation utnl* i si 1. that t-i -oine places ryots win 

cannot sow tin- pulse er..p th-ms.-hes will permit others tin t'r* • 
Use ot their ti * 1 1 * { s tm this purpose It is Imped to mtioilm-' 
ground-nut *>n tin- sm.lv soils, as an .dti-rnat tv* t** tins* 
pulses. I hough ' uin- irrigation would he tn-' '".'iiy. it w.uii'i 
he more ptotitahln, and at tin- saitn- time tin- -ake would ath-re 
another si nit * -i- **l matiuti '• ire. n manuring m tin- s.-nsi . 

growing a leguminous erop on tin ground to In- ploughed m c 
tin- turn- i if transplantation i- ipute unknown Inn- |.-:i‘ 

manure hel-nntes si-aree. W Itll the destrlletloli of the [Ullglf, 
will he otn- of the eliii f prolileliis of tin- Agrieult Ural ltepaltnn -1 
lo see it it can he replaeed to some extent by green inanuriiig. 
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IMPnRTEH INSECT PESTS. 

Hv II MAXW KU, LKKRoY. m.a . k.k.v, p./.a. 

/mi"' ' En'- t’l 

In hI in' i-i ill <■< Mint rtf' w li--r« A^ri<-ult nr< • in nt' any denree 
t i jii i >• »rt ;i i iim- 1'iir. ' ar. t ;ik<-i i | >r> • n « n I a- tar as possible 

•a.- i nl r< >«liii-t u in "t um nt ]"■-(- . in -"ini' '•"it nt i n - these in.-astire- 
-trum-nt ami tin 1 1 ■ i j •• >it a 1 1> >i i living plant'. t’nr instance. 

- i *• >i 1 1 1 i t i<'lial "ii tin ir l.i-iii^ linn i jal i-il at tin' |iul t nt' entry hi a- 
minimi'. til.' .I.mm-t " t ' I . I 1 1 1 1 1 1 - ill a llill liit'lll ill-net I ’ll 
■('1. '-ti.iliai.lv niunv "t lie in ■!' v ] l 'lli'lit |'i — t- "t tlm world llav> 

■ mi -pi rad IVi.iii "in ."illitia t"aii"tln i liy rnmnieme. ami it i- 
1 1 1 1 1 ■ i-i a law "t i it I in • tliat -inh ml p »« I u • ' I in-' nt- -hall, minn 
-talili-ln -il. In tai mm. il' -tmnt n . in in vv plne. s than in their 
■riL'inal hal'itat 

III till- amt | \ . tin I' I!" II" -It'll nna-ttl'.'- nt pinnautimi. 
ve.pt in tin r,i-i "t A iinrie.in n< It.'ii -n. d. vv hlfh I- tuilll^atnil 
,t th,. p.ai- ,.| i nt r\ t" .'11-111' tin .I. -truetimi "t the weevil, 
villi'h in tin- Smith" tai Stall- vvnrk- -ttnh havne ill the enttnli 
!i tin ') it. -t i. >ii ha - "It . ii h, .-ii 1 1 n"it • -I a i nl. mi miieral <• rounds. 

• w.iiil.l in tliat In, In -Ineild t'"l!"w -nit iin! a.lnpt preeaut imi 

n v nn a-ui a - 

It i- >.l iiiii'ii -t t.. tn -i i .11—t.l.i vv In t In r in tlm pa-t. with a 
' m- v. .Inn, i .'I trnl.' with ' 't In i .'"Until"-, with an entire ah-enen 
' anv r>'-t riet i> m m pi- naiitimi. anv umlnsirahle ami injurious 

I -ets ha v . * 1 int i .'.lui'. il . annum the nmiimmi pests nt' Italian 

\ yrie nil in .., am them any I lull are likely t" have linen imported 
|. emniiieie.'. -r am t In i • nalmal nireumstaiieos whieli proteet 
I din trnin -ueh iinasinn Evidently siieli an emptily is tin 
limiiintv tn anv further aetmu. and unless vvn liavn data"! 
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„,i, km.l. »r- --- I I"" 1 

difficult i|UP>ti"H. 

\V,. In ti' to oiif -u,h tin ts a- tli!"'i ■! l'.- 1 ' " 1 

,ul,joi't : in a iat'T l-iil"' 1 ' ” |M ' ' 

th , lt iU ,. „,,t I..1W ill ImliH .-mil «1'*» >'■*»'« ‘ il1 " 1 

t lit- uiiturr of th-' imiHTts that «o»l.l hm.o tin ,,, m and 
v „ lu , n,of trad- that -u!d ha\< ^ i,M - V 

tinimrv inca-ur-'. 

l' t w mala- a li-t of th- ""l""''" 1 ' 1" '’' 

m India a.al to tal-.lla'- <!>• •,« ai-i-ul.l.o a- «- I'""" 
h- „,d,m„-u- min-du-- d. a- «■ '"di. . .i-„„ ah • 

av ailahl- fact-. -hit tiny a,, imli- n-u- m-ro.lu-,-1 «- •- 

li'!'i'-l silntl- I ii.M-liK-'l - a-' hav- , "" 1 " 

t, v man (ami - |-,.v -Mal-lv int i "dii.-'-n ) -r l.y 
iDU-^d-l- he t- -ah- a-'li T ' 

Nvi.i.-h t., i-i -■». «• -""'-v v v : 

,l.,a w i T h then O' ill'l't - a’;"n -t -In n.-».,-d 11 '* » 

"Holt "tl-' 

\ V ,. !A , ..tint. !! ami uni. a-i tl" |-« 




-ltd- In- - -r th- 


>\\ i 




]U tl,,. . II i- f- lit -i • l-'anti\ all -•%- i India, and hi- 1 

r ,,.„„|.-.lll-in ImlMfoi ’hut. i-'-ntuiy It 'It-' d. 

,Vr,l„ ~1 >*•< • i I . I • tl- that ■ all-- t.-o -'ava. Indu - i"‘" ’ 

Chill-- r-olotl. O't I.., Io||o « 1' 1 - — H-l-ll - 'I 
1 ,.^ 1 ..- 1 -I. t-.iind ill A u-t i alia, th- " * , “ 1 '* '• ,!i ' > "' lM 

Stain* of An.-n-a in ail -I -I..- H"""' " >'*' '' 

(lunM o th. !a-t foi'y v-.u-. an. I m i- 1 * »"' ""M" 1 ' ' 

Uliiv-T-al. hut --•our- only h- r, and tin I- 1 ' ha* tin -»|'|'- " 

, in miliouno..* II, -C 1,1 In.lia and Java, -.f an mn-iu,'., 

• U-wh-rc w- l'hua till' an-i-no -nr indi-a. nmi- ^ 

Anotln-I m.-tat!-"' i- tin- u-.t.-rn-u- J-.tat.- iiu-th I' ■"■■■ 
-tin), who- - al ■ a I'illat In- - i“.th in tin- |-hint and it 
l.uh'-l. wh.-th-r in tin- o.-und -t'-r-l l''d' ! ‘ ” 

known -rill |.otat., or..wn,o trai l- III l'.--tld-a\ . Hi B- 

m (hr C-utial m Madia- in -t lh-— |d«“ * 

jMitalo'-s havi- in-i-ii imi-rt-l Iron, K,h-|- f-r -"><■ v-ar- I'" 
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•"‘.V- tl"- rlHt" -ruw,,> that th- p-t tsuf ■■ rtwnf lt ,.i Killi 
Mamina t.m „r tw.-lv.- y.-al- ... 'imilar periods. Tin- pest" is 
ippftr.-ntly absent in part'.,! H-ng; I. wh-re —d potatoes are 

i- uallv obtain-d tn mi 1 1,.- Himalaya'. I„ |.; u| . ( ,p,. t |„. ])est 
kiiitwn t.. occur in '•i.uiiti a.-' I..UI..I th- M-dit-ri aii-an : it occurs also 

■ Australia uni in Am-ri-a lt« native Imm- i> i,, doubt, but 
it i< undoubtedly a i— -lit introduction r < . India, brought in with 

-hipm-ut' ol '••'•.) potat..-' pn.i.ai.lv Italy This j s p-rhaps 

■n- most d-.U'i\- -a- ol' III inti. . dll— 1| ill'— t that -an be named. 

W- may tab- a' an.,t|,-i -\ampl-. th- American hoUw.irn, 

r. , ) a, t|,. I'nit-d Star-' this i' a p->t to cotton, 
n,ai/i-. to tomato-', -t- It i> oi a-ti-.dlv world wide in distri- 
i.'ition . in I mini it atla-k' gi am. ..piitii,. fiiiato-s. pulses, -to . 
a t’-w wild plant', ai.d out ■•! Inu.di-.l' ot -a'-', only one- has it 
t |r -ti h'Ulid to attack -'.tt..n It u n|. -'pr-ad in India, occurs 
d.ttndantly and ha- tin ■ liai i. t. i ' an indigenous insect. X,, 

ii- -an now <iy wli-r. 'hi' ui'.vt tir-t 'tart-d from : it i' 

• NTraonlinarily omm-imis u >* hb- th- 'pirinv in it' disregard 
t h-at and -ohi it i- i' ;ik. I\ t- im. originated in India a' in 

America, and it tony t>. ■■l.i"- d t' an iti'— t that has. without 
'!,. tiit. n -lit |..n -t 'oai.. -pi. -I ..\.a alino't tin- -ntir. inhabited 

■ olid w- call find n- . val-iic- of ;’s l.-mg all introduced -nemv. 
■: il it i'. it 1 1 1 a v hav. i.— t . naturai introduction h-fnr- 
'gi nniltiirc thuii i'licd m India 

Aiioth-i c.i'c i' ..( in'i I', 't ’Ic ctnnii.iicst Initt-rtlv in 
India next to tlm Akh hutt.itii (/to o . •t/sp.p .... Uttli.l. is 
't:' h-autitul huttorth who', . it. ipilla! ti -d' -ii ..range, lime and 
timn trees ( /'.lyii/.o >. I lit' —in ' a|'" in Smith Alriea. 

ltd geologist' tell II' that til. 1 - !' at; ithllltV hetw — li tile fauna 
1 I iniia and Soutli Africa. I« rati'* tin \ « etc .m— connected by a 

* "iitilieiit I' till' tiisiet iinligeiii.il' !" both, or did otic 'end it 
■" 'he other It has tn India all the characters ot an indigenous 
!l ~- ot . and we can Imd no-inl-nee to place it m one rather than 
1,1 'h- other table. K-r mu present purpose nr may class it as 
1,1 ndigonous insect, not likely, from it' habits, to have been 
r ti| ible t >f introduction artificially by man 
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The 1 )t>iltll S-ll.-iul Motll (.1 ,'hn'iiiihn sh/j , \\ hit' , 

wulc distribution over temperate ami tropieal Asia : it has 
Italia the diameter ot' ti well established ami indigenous ilisei : 
teeilillLT II"' oiilv UJK >n cultivated hut on wild plants It is 
strong Hier and is extremely likely to Iiiim distributed its.m 
naturallv over the ana in which it is now found ; at the sam- 
time, there is no stain- in whieh it m likely to In- carried by eon, 
nn- ree. since the chrysalis in tin- s.nl is tin- oiilv l«*ng dorumir 
stage in whieh food is not teipnred U e place this as a nature 
introduction ot an indigenous ni'x-t 

The Surface Caterpillar' ar*- a w. -II known f. I pest - 

[mini as els.-wln-r-- -mi tw.. species < .4 </«••./...• »//>•«! '••< 

Huth. and A'n.roo Sehitf I haw- , wide di*tril*uti 

India tin- group t> a wtn-l-- is ehar.icterist n- ot teinp»-rae 
elimates, a \ a't number ot species Iimiil; hi Northern Asia ;u*: 
Kurope . tln-r>- i' tv.is--n to in-ln-ve that "in *p* en-s , /•, >.*/>;•■ 
Sehitf.i. has actually spread from tin- Himalayas through tin- In: 
tofe-t areas of India and established it'* It at iltitudc* "t 
fe*‘t and upwafiU whilst tin- "tint t.l i//*<*b*n, Hotli.) actually 
appeal's t** migrate annually tmlli tin- Himalayas to tin- in-l'_'! 
hoiirino plains t » * r 1 1 >■ • >1* l weather, tin- Map'll brooil ii-turi 
ill" t" the hills U'_' llll Til* se are. we think. <‘l» HI cases "f HatUla 
spread ot a temperate climate specie* into a tropical '-liiiiat- 
by a process * >1 adaptation, ami »*- < ' 1 a — tins* a* natum 
introductions 

\\ *■ mav take another instance Iron* tin- moths tin- ( a-' 
Seinil'iop'-r i' om- *<f our more y iruh-nt |n-st* it is coiutiu *t- ’■ 
Africa, Smith Kast.-rn Asia ami Australia it m very ditli* 
to sc*- low siii’li an insect * *>uld hay*- heen canted artltni* ' 
to India , it has a iumtmci cultivated hmd plant, eii*t**i 
has a very rnmimm 1 1 • I on*-, A*</*/no7mi jnhilifi rn . amt 

consider tlm probabilities are that it has spread naturally ■ 
these regions without the mt* i veiitioii **t" man 

The ala >vc eases illustrate the wav in which it is pos*d*l- 
decide whether to class an insect as indigenous or intrmlu- 1 
By applying this method and by taking into account ”- r 
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ml.its of t In; in-M-i-t and its po^ibility of introduction, it is 
■i.issihl.- to tabulate our pets into the classes given above. 

In order to give shortly the result of sue], an examination 
ol our injurious insects, we may take them group bv group. Of 
injurious grasshoppers. locusts, cricket, and the like. we can class 
none a, certainly introduced tin- migratory locust (Srhlstonmt 
r .,;yru,’i,n. * >h\ i. i, b.-lieved t.. he of South American origin, 
hut it has undoubtedly established itself i„ North India ~ In- 
put eh mat ni al means \\ 1 1 h one e\ee|itioii. it is extremely 
* I itlictt 1 1 to see lew any ol the,, insects could he artificially 
introduced and w e mat' eh,,, ,,ur t» n <>i Twenty a, all indmeiious ; 
'he mole cricket 1 1 1 i iill<ihii j,,' ,(i ,, k i I, a possible visitor, 
it, distribution being wide. t >ut it ha, tin- eharaeters of an 
indigenous insect lit tie- I'ci-s. u.is|,s. and ants, one sawriy and 
two ant, are injurious but tlc \ are distinctly indigenous and, 
though commerce mav ha\e brought m ant, that an a nuisance in 
air house,, m > real p> ,t h l"-i n hrought in. 

We conn- te xt t" tin instil s confining ourselves for the 
!ii"llic|it |IU1'| Iv til I'l'nji | n st tlieie |, no single beetle We can 
is. ml to a, an mt I'odu't i"ii I'iie extraordinary statement has 
te -e 1 1 made that iniui'i'Ui' I civ hud beetles were introduced 
1 1 a > 1 1 1 Australia bv tin- e •!!- .- nlantei s.-ni to lind an enemy ot 
’He cotl. e se »|e. but there is in , foundation tor tin, statement 111 
tact, a» the siiiuiosed in, 1 1 1'hi 'l i"H |, an indigenous insect 

(ft the butterflies and. ninth', we can mention the potato 

a, a certain, and tin- I haniond hack Moth as a possible, 

at roiluetn ni by man . w, can mention also a small number ot 
’i wanes, such as the American I toll worm i< do, ret, o o/isnMd ), 
tin: army worm if'o'pd.s •' i|'"K t,'. the indigo caterpillar 
! 'tf'i'f/'iiet iji'/'nil, tic greasy surface caterpillar (.lj/ro£i> 
/est/ottl. who’ll arc \civ w idclx - distiihutcd oxer tlic eaith, but 
lneli. t here is m* reason to tlimk. are otliet than uatuial mtro- 
’ mt ions or indigenous insects; they owe their wide spiead to 
t ieir oinnivorousiiess and then adaptability to climate, not to 

man. just as the Akh hutterfly t Moons ,7. rt/sappasl and the 
I unted Udv ( I'oursMi ,.in(’«i) do. these being xjuite harmless 
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species. Ill tiu't, >illt ai over eighty species, there is nothing r . 
[mint to more than two species introductions hv mini. 

With the tlies. we come to debatable ground, and tin* neigh . 
tor instance, ot‘ tin* common gourd tlv (/)< i * ’ ' f .1 i ill'll t'lil til . ( ' I n j ! 
inav he put in India or ( hiua at will. Hut there is no reas,, 
to believe that any destructive tlv has been introduced hv tf.. 
agency of man. rather that India has possibly given forth sii.-i 
species as the melon tlv to In- a scourge to other countries. 

Finally, we i-ome to tin* sucking insects, tin- hugs. Aphidc 
and scale insect' : taking tin* hugs apart from tin- Aphides mm 
(’necides, it i' impossible to !i\ on unv 'pecn s that maV let*. 
been introduced, "in do/.*n or nii.i.- destructive species c> 
indigenous lit the Aphides (the <!r.eutl\ and Plant 1 ice I, tj,. 
reverse is tin* case . mir injurious species are world wide, mile 
because they have he- n spread at titi.-iullv ", naturally, or he.-au<* 
it is very ditlicult io find characters hv which to disliugii!') 
species : our 'i\ most injurious spe. i,.s nc . »f wide distribute" 
and it I- impossihl.- t., .av that it is either natural or artiti.-u 
The probabilities seem to l>.. thit time are introduced, hut it isle, 
no mean' certain lit tic- nealv hugs and seal" insects : t 
enhf I, We have moi e .|.ainite data oil which t" .!■ enle \.. o| • 

would regal'd til'* green I mg of colic.- , /.■■•n i-in ill, t,r O 

indigenous; th>* brown hug :/..•■ i. .<•<«. w ifl.-t "m ofeot|. .- 

is probably an introduction, a- imiv h.- tie- cotl'ec loot Inig l I> ■’ 
t|//'ipois • !.>,■•) and .i,ii|.' others III fact , of tie- ! I «!» r<V"ld' 
Indian ni'-alv hugs and seal** nis.-ets, 7'.t -tie indigenous. •« c- 
douhttlll and 21 al>* lilt i"du>'.'i |l inHV lie remembered ti i’ 
scab- insects are v**ry small and ti\n| to the plant, that tle-v c 
often dormant tor long periods "ii lie* plant, and that the\ 

often jiartheiiogeii' ti.., rcipiirii.g onlv tic introduction of 

to start the species; it h thus tliat llt'-v are so tVeumtitlv cai r 
from country to country on plants and that there are so m i 
recorded cases of actual introductions n| these injurious insect* 

This -ninpletes .mi review of tin- insects injurious to etc. 
if we include also insects injurious to grain. Hour, stored prode 1 
etc., we get the following facts, out of thirty species, twc‘\ 
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moving in from cooler tn hotter areas step l>v 'ti p. It is pro! 
able that it is practically impossible for an insert to estahli. 
itself, it not accustomed to siieli a eliumte ; and \\e lielieve tlii- : 
he the great safeguard, the real reason why Indian pests it: 
Indian, and are not cosmopolitan or Kuropcnn. Were ( 1; < i 
bounded on the North hy agricultural countries with a j>r> ifu^j. 
of pests many more might have wandered gradually in ; I n< i 
is an isolated eomitrvand it is likely that those pests brought 
hy man fail'd to establish themselves owing t>> tie rigours 
elimato tli'-v were wholly unused to. unless there were 

special cireuni'tanees, as in th- f Scab- 1 ti— ds on pl.u • 

or weevil, in tlotir or grain Tie- evidence d. tiod from , 
examination "t tie- oiiom ot ..m existing a-_'i ieultuial p>s|. 
rc assurino md, with tin- lew prominent • \erpti"ii'. point' t. 
natural imuiuniiv from mnh sii il.h- introdurtious, du> paith. • 
the natural isolation ot { itdi i. iait laiy k to its ejuu ii. 
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(' 2 .) Tin 1 greatest lu-i'cl of cotton growers in these provin* 
at tlio present time is an additional supply o| nmnnre to m* 
the loss sustained hv constant eroppmo Artificial* in tile t * , 1 1 
of nitrate of soda or sulphate ot anunouia will, Me believe, 
some extent meet this want. The series ot experiment* u n 
artificial manures that is now hems' carried out at tin* Na*.*i 
Experimental Station lias so far eiv> n strono evidence in fa\* 
of this opinion, (treat care wa> unuin taken tills vear to «*■:;* 
a n eoual number ot' plants on each plot ; tin* nuud'ei* on . e 
after tin* last thinning In ino l.i'»i'il.or at tin* rate of i< > i . 
acre To these plots tin* manures in'ie applied at tin* tat* 
I'Jti Ihs, iif nitrate of soda, so |hs ,.| sulphate ot potash c 
:i(’iO Ihs of superphosphate per acre; tin si supplied *jn 
nitfooen, it.") Ihs i d potash and it’ Ihs phosphoric acid i espeei u . 

Tin* results are tubulated in tin* follow mo statement 
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(:!.) N itrooeii is eoii'pieiiou lv detien nt m thi' pai tieiilai • 
and tin* eth*et ot tin nit rooem-iis t * - r t i I i /.* * r in nnn ,i.ine tie 
turn i«. therefore, sin pi isino|\ jr* at Whlnnii n, pot tsi, > 
phosphate an* appatentlv alfem-tinr iin tf. i tin I In e.e* 
to sll|ierpl|osphate and pot. i'll, ulnn apple d aimm with uiti 
though eolisiderahh , will not |i|st|l\ Us in as,iinono that ' 

are ilefieu'nt in this soil. N:iioo,.|i if,, all impoitniit ■’ 

cut, and w het) applied in en 7. ,* v./nU, l..m> is a hio|d\ !■ 
manure. The i m * r e a s e 1 1 n row t h din* to it makes liom d* n 
on tin* other important constituent* of plant tood. ei:. | ■ ' 
anti phosphate, within tin* short period ot' three month', < • 
the time of applying tin* nitrate to tin* time tin* cotton ma' 
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ri„- application of tin other two constituents enables the nitrate 
.1 exert it- till! .'th-. l in tin.- -Iiort [i.-i i.ul of time. 

|I.) l-’iolii an mill ir j .. .lilt Ilf view, nitrate of soda has 

- ■ “N ' * I 1,1 I"’ a Hi. » - 1 j . i> . t i 1. 1 1 - manure despite the faet tllat 
pti.-e paid l<>r that manure. in.ludino. a- it does, freight 
-ii.;. ' on -in ill h.t- tr.iin (’.ali-utta i- alui, , finally high. It 
a . a 1 1 d l>e l.ad agrteiilt tit al practice, however, to apple only 
. a >’k acting teftili/er- to a -oil that I- so detieie||t ill organic 
w itter a- i- tin- Maes e. .t t > .|| -oilot tli. -e Provinces. What is 
ojuir. il i- -on,, organic manure -ii.-h a- iiitth-dung with an 
idditional dressing alii '_dd v -olunle nitrogenous fertilizer. To 
-tire a liberal -iipply of pota.-h. tie mine should lie carefully 
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(«; ) The lu st lime to appK the tcrtili/er i- another problem 
! o' re, pure- to be so!*,d Til, exp. i i. ua-, gained laM year has 
-I meed Us that 111 III. ( ’, lit ra! Ttovineesand Herar. where an 
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top ilressiltg is Out ;iti alt noot her satisfactory luetltoil ut' apph 
nitrate <>t smla. It applied lictui'i- the plants hale rcuchcil a In-i 
ut about !> inches, it kills some ,)t them, while ll llot applied 
the plants are surticiently strong, then, will 1„- tin- risk of 
uettinu a late shower t<> dissolve the t« ■ r 1 1 1 i /• ■ r. as happened 
year. 1’akine one year with aiiother.it nil! must probabK 
found that thus,- t'ertili/ers are must i-thetiv,- when applied at 
time ut' suwiuu. 

I , W het her nitrate smla or sulphate ,,t ammonia ; 
he the mure suitable manure tor tin n, ,i|s riilin ator* in t: 
Pruvinees is another problem that \i>- Imp.- t-, s,,|v, shortly 
latt' f i> to Is- maliut'aetureil m tin s,- 1 Vo\ i in -. s anil it should 

possible To make It Oil the s|i.,! ;il l tllUelt ri|eaper I'. lie pi | Ut, 
nitruu.-n than is p ii. I to, th- import., I material. M-a- - 
sulphate ,,|' ammonia I- m_. t |,-" soluble manure, tin proper i 
to apply it is at tin- tint- -4 .„ain; With a slmi t iml ,-api : 
rainfall, this too will m a batbt . , 1 1 v l„- m its t.ivuei 

ty ■ ■ \ i al ly t u o t on s ,,t m 1 1 - ite ,,| s, „|a u e i , , il In r s, ,bi 

yiven ur.ati' last y.-ar to iii''!ii!«ts .,f tin Ih-trict Au| i‘ u!’ 
.\"0,-iatinii'. mo-tly m Herat I’oi < ,-asiiii. air, adv ,\ plain. •; 

, I, ‘tin 1 1» - 1‘esiil t s ai - hk* l v to l„- < .blame, l I l oin tin s< • t nab 
ni ’-t eases th>- m atiur, was nut apple >1 ,t ali as lie rains ,-. , 
be lure tin- plants hail attain, d tie- In n_'h( at which it shoiibi i 
I'Oetl applied. I In' only cultivator who h i' v,t reported 
results , ibtai neil an in<T' is,- , ,| I 11 , ' unuinmil rot (on Iron 
use ot nitrate ,>t -oda at the late ut one hall ewt. per ariv 
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To product' Idr Hetimd a typo of nm which will I 
milker, and at the -ame time hived work cuttle "I 
tvnUU'ed tor tile pfo\ dice, doe- (lot >eem to lie llnpo 
riali'atioli. It mav tak- many years, hut until sueli 
pl'oduettl, 1 stroll'_dv llelieVe that no -ull'tulltiul or |" 
improvement III the ratth will he . tleet. il. 
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| . .11 » i i* i 'Jili I'N-i-i u-y "y Si! 1 .. Haii'. Livuti.iiHiit- 
< . s ! i !■ >t ■ •!’ Ki- 1 ' ii !!• ii _• i’ .ii. -i A ---in. it i. iimiiH'il open til! 
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Murshidabad anti Manipur, models in papier inache. wax and e!a\ 
of various places, anti especially some costly exhibits o) oold 
jewellerv with enamel work inlaid an old art winch lmw survive- 
onlv in Jorliat town. 

The one feature of t he show was the number ot articles which 
not lone' aoo were never made ni India but entirely imported 
from abroad. These iuclutb d stiap, cautlles. leather ooods, cutlery, 
stationerv, hosiery. etc., all e\ id. neiny an indust rial awakt -nine, 
thoueli only a small proportion came Irom the A "am \ alley. 

The inventor "f the Kalikacha loom aUo exhibited ai 
ingenious machine tor makme matches. It is winked > • n 1 1 1 • I \ 
l>\' hantl ami the total cost i> only l\' l- 1 " 

Tht* technical schools ot the IVorince 'bowed soin*’ i; i 

relief maps, astronomical map', model', etc., made b\ pupil'. 

Earthen- war** p •••tine ides (similar to t In »'• *.t hauieaiij . 

manufactured at Itaklmla. A If l!y . "' t* * \hihit* d by Hahu 
Prakash Chandra Roy ami w.r*- \*ry fa\oural>ly r. poit.d ■ *,. 



FUIROW IKHICATION. 

Ii\ Al.ltKI'.T HuWaHIj. >m,. en.e.s., i c,.'., F. i- s. , 

] VI j ■ ■ [■*’ £'■ ;< m ' li l-ini-rt. 

(Ink nt tin- tir-t i ju.'i [nil- ili.it lii- t.i he considered in wn- 
ni i-t i< >ti with i- \ ! " ■ 1 1 1 1 1 • 1 1 ; il work in thi- tii-lil ill Imlia i' the l.K-st 
•n, -an- nt •i|'ji!viii-_' in lu'ii i"! w.-it --r 1 In- present ] >a) >t j r i< 
writ t . u with !h.- .li'in-t .■!' I''-'- niliii^r 'li- u i it- r- . \ [Hii.-tiee in 
t ) i i - 1 1 in 1 1 i-r i? I’n-.i <!'it iti.' ti;’ I t-’ till" y«ai'. 

Tin- usual ih.tli--.i- --I v. ,!• riif.- i limit - in India hiv well 
known and i :• • 1 1 - -.t !..• . 1 . -.-I ii.-<l in <l--t.ail Whi l e water is 
ihutiil ml . ;t- t'-'t • \ inipt- in the Cali. d < '- il.nii>- "! the I'lllijah. 

• . siu T.ii ’ • i - dn id"l i ; ! ■ In '1- i A - 'i’-'t and tlmid'il. Ill well 
MTi’„MU"H. in Tie 1 *>,it- -i l‘i t 'imilar method is Used, 

, that le i” t'e ■ ire inu.-li Miiall.-r in size. II. 

-anl' i... I'.i-iii it d n. Hi”, it r _ ill- ■’.! nr. I., '••me 'Aleut employed, 

i.’it it has ,'t'i. n a j .| '*|.i! • • 1 (•' III till- iiiu. lt remains t" he d me in 
India t<> impnm thi' )..»*• t '>'<• m <■’ wat.-rinp. 

Tie disadvantages l! liiiu tie >nrt;nv are well knnwii. 

Hi-„ 1 . ' tie- d- 'triii’ti' ii th- tilth and tin formation a sur- 
! ,.’<• skin t/.ii/e’i i. wlu-h I', e- 'iti'-s liar. I .and i 1 1 1 [ " rvimis mi dryine. 
tins tie’t 1 1> i< i lead' in i en-it 1 "" llV 'Vap. Tation. 

M..r, ,iw r. in many •■•«'•'. |» >o. -Lit i. n. i' slew, as the air in the 
ml fan .ml v . s.-ape \ . ry slowly h\< rally. Further, flooding the 
s'lrtai’.’ ..fte -li |. ads te an inf ltd' .■• -nditii'n "f tin- sml. due P"M- 
■ihly t" tin- partial d.st, II.-;”H .'! tin hart, rial tl"ia 'hereof. 

ill order t .1 n\. r<’”lte th. 'll '-‘ill -in tapes --iMiiflee tiei.dllie 
a- ,| ah.. t„ eei.n.’iiii'. wat.r. a nn lle',1 has In ell devised which 
” niliiie s the a.h aniap. ' ■ •> t'iri"'v irnpatien, hasin irrigation and 

iiiipntim, hy lateral m, ,ug. ami •>« <>”• '; ,m ' ,im " rtll,w> ,,f a 
J 1 1 * . p. • r snifae.’ tilth heilip i na i II t ailH d . The lliethed call he 
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l['|>ll>‘i| lx it h to olflmlds and to crops llko tolutci'o, oall|H. cnttot 
patua, »• t < • It lia- l>i-n l.uiinl to h- I >.nt Ifithitl Valllalilc III ti. 
ra.— of ttrw Iv plant -d fruit tr—s ami tor .Top, lik»- tol.a.-co ai: 

oanja, which hav- to I.. 1 1 au-planti d in tin- tii ld from ij 

nill—'iv. 

Ill orchards tlii- Hu - t i|i >■ I adopt, i| is as follows 

A tr-nch 1 1 loll t a foot wide and tour 1 n« -I : • s d< ■ p I- laid - 

parallel to til. lows, it !J. ■ - Karl : tl.1- Is ill, II silll oimdi d ll' 

similar lurrow - mo. tin- |,osit|..n ot tl- nil- i-oi ti ~j « iit*itn-_; to ■ 
oiil.r sj.ivid ,4 ti-i luaiii In ' lumulv 1 d « 1 1 f • d 1 1 * ~ t i ,, ir- a 

dia l a, t- l' ot t h- ! ui i ou 1 1 a o |s i i 1 1 1 t, . | !i,i | ! a- 1 1 no s i 

joiin d up t" r | , . !.ii|oitudtii il tr-tudi l»v ~ • 1 1 • oin,. ,im_' tr. tic.- 
i i v ini-alls of which t ; : i lii.os -an In ■ 1 1 oil l.\ tti • ailii lill-t tl< l 
tlt>- !o||o|*udlt.al 1 1 . i -i i | in follow mo dlt-iam will lnaki t; 
arraii.- tm-ti’ *•!. at 
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III ill" til -I } .; 1 . . . n..s ill,, Citlli- I'!. lilt- all- !;■ "t li.-llt-tit. tl 
• '' at .-i Ivin— i - rin. I tin- lu- t!-.< -nm and arc then niton 
i"k> <1 l.y i lie '.-..l!:ii h ih-a-. S. ,-i'ndlv. th" xxatt r i> n.'t 
! i li.-il dir, ,-tlv 1.. ti.. \ . nn- ..( ..l*lt ’■ ti. t--, while in _\ t -un— 

' "-tll. y an apl in 1,. uat. r h — ”' *1 La-tix. tin- method dnr- 
hxoilitat .- maimi in- and oiaiiiu”. in ill" iii.-ii»m'H. 
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r " n "' 1 v N ilinli-r nf t ).«• ■' A”»icli 1 - 

""' ,l * ui int.-r.-tiiiu extract 

" T| i" 11 Mauuivs. The writer 

,i ' 1 ' !•"' !• " 'ii:i|. |>t I ami them, red, 

■ “i-'li "'tu.iliv !■ *- (!>,{»>! i.uit. than nitruei-iiMU- ami )>hos- 
^ "t | mi -i'll iii.iinin-. .Ji-ju nils very 

i • ■ 1 1 u | >« > 1 1 t ! ;•- '"il. ••« tii.ii ;■ !’ia! ■ \ | .. i in,' in i- mniv neoes- 

" >* tin- • i « " • ’ >!.i!- i : . - ; ,n with icv Soils with 

' ' ••) tv in in- • u-i.iilv • ••.ntaiu |i.it;i'li. ,'ilid Iihiv 

■ i| »J *!)•■ « t ]"" -t j«'' i-!i . ii l.'li'.'.i • .1 hy t n v l»-ii"tit. For 

' '• '"il-. Mm i j • : • . (':■'! •* lie- "Mlih.ti v (ii"ii-jmtassi(T 

.. I'.lir. » V 'IV oil'll -I- I ' ■ : " k' (I - II j * f. -"Il|ri> III the soil. 

Fk « f i 1 1 * ■ iii milt ■ ' i. . ti«"— . I in. **r '■ ..la) <h compos*- 

■’ iii'"hli 'I*- 'ill** it • > ii.'l . 1 i t* ■ . ■ a t'li ui ai i\ ailaiij.* « * ■ * 1 1 1 j i - 


W } i ■ 1 1 mlr it.-' ii. -i !■."! 'V'l'-!ii o,"-' * 1 * *_- ) >t-i in 

'•ai. aii. I thii' ih.-n ,' i -.*. .. i i ■ mo. ii..,.|i tt'ii. in-.* t li«* jilanr.' 
iv • \lia. I 1 1 * . ii 1 1 -ii | >: -t v 

W hi!** iiiii-.o. n . ii, ai - o.,, H jji aii. I imlk. an* I |>lio>|ihatt's 

•in* *( .* * 1 1 I \* niat ui il \ . I in 'i ,. .*ia! t iin.'l :> >li >! p* *1 a 'i i ]'. to '"til. 

l -‘'iif, I-. 1 1 1 1 1 * i < . v ■ in* yii *\ a in. • ■ i * * * *- W nil w heat, for 

' in****. Mi.- .-il'.-.-t ..I iii'i 'j.' i iii'l i.'lri'pliat* ' i' in morons*- 
1 1 1 1 1 1 1 1 *• - 1* of oialii'. i.iii .1 i' i. Ii i" 1 1 1 . ji.it ash to soouiv 
■ * ' 1 1 1 >m*" an, | .jnahu ii; ill. '. Lfiaiii' (Yn|>' dllt ivutOil for 

'ii j >* n | ' (, , oi . .iii» Inn' . -a.iiri. ri i . i. or lor l lioir I. p* </., 

"'i.'* , ii, c.'i ) >! >:t ' • I-. . 1 .* 1 iii.f loot *'|oj" ' alll.-il lo| tll.'ll -t II .il p ../ .. 
■'al. i, v.'illl, Ho.), al'o I'll! .'Illirlv hell* titi.l l*v polish. Ill fllr 
•“lie way with fiiul liv*" the |mt.i'h encoui a:*i ' sfooil ooloiii 
'-i ( ! flavour m flu* fruit'. 'pociallv m tho'r which contain sour 
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juiivs. In this r intim-timi Mr N. (!. Mitki-rji i n . • 1 1 1 it n i " 

intt'i v't i ii'_r In tin- H ill « 1 1 ij • u f .hul. 1 1 1 1 - 1'< ■ writ' humli' 

Ilf linn' tlVt'S wlllfll Ili'Vt r hi «iv t 111 1 1 . :il 1 1 1* Hl_; 1 1 lllt-v Wfl'f IIIH'SI 
A f >['hi-at nui nt [iiit.'i'li maimis-s \\ as adv i—»*« I at . I it \v.>> is-wann 
wit It a lir^i' ivtmn nt Iniii in tin- niv >tii.<- yrar. lit In am , 
tha nt'.i>aii!> In i|< ii [>• >0 wm mI a-lirs a' tin' h--'t liiatmri- ! 

I ••in-mas. r.itasl, i« aU * a v.av U'l-I'.ll maiinii- thr I'i^ar-inaka 
t • •! i ti *i ■, i. havin',' '"in' i th "t m making tin- rul'd tnhari-" hi,' 
[>i‘"|»‘rl y. I'h'ii, amim. |"'t.i'!i 't is noth' ll' tin ~ t ■ i i i - "I itra--- 
ait' I "t n.'ivil |ilant'. t h i- . -i i h. t u> ■ i 1 1 lT tk" t- • -<linu 'aim- "t ' 
stria atni tamlit at m- tin 1 "i 1 1 1 tt : "ii ■■ t I ','i tin 

Aimth'i- rtf. ■■•( "f thi' in iii'i!" i' l 1 ' |...\wi "f i .inl« i im_' pi u 

It-" >nsi-.-|it ihlr t" t u 1 1 u " : ■ I ih'r.t'i it has tin,' I t-ulnd it" t'l 

(•In kin,' nt't in w in at Ini- !' [>i'"h.ih]y I" rail''' it ' in- un i-_- 
\ i'_n i iir in tin iiian? ' l’"t i'h in nnii • d n r. a 1 1 n u- tin n 

iin.' j " i ;.»! lit' i than 'tint' wlmdi t' nh ant.nj. "il- with ■ 

• • l"[ .' i' ! i- • t n ••• ' \\ i’h "tin i ii'.ui' V. f"i II. 'tali' • ' 

i ■ ti* i ‘ t llll'.’h? hr 'll- I'll Hit I'.n 

Tht-f i • i * i'ii in 1'ini'r- ti . "i .In: u .1 v aval 1 »•».•-. . h m 

Silij'iiafr -I l’"ti-h an. I M i: . "t l’"?a-h 111 - lii-t ■ ■ 

;i->«ni tin- ii.'.tm i! d"|> -;t- in S'r."!uit 1 1 • • 1 1 n a 1 1 y * I' 

timin'. -".u v t , • a 1 1 ■ i inf" 'In .n tails "t tln-ir a; ijihr.it n . 1 1 a- 
in. inni • - ai - in.' lu jhv n - • I it j.r.-s- lit m linli i II'-- 

I-" Illilin 'll' -! I tftl III V. ill'! : I '"til'il I- U -• '1 I- 111 t !n I "I III "t I 
h "hi a-in -- I' a i"iuiii \ .1 1 I'- ami . i'?!' linin' u- tin 
I’.ita-h inaiini '-- "l 'imai h ; v a', iilal'l'- in I mil i, ai d tin- t"l n - 

-.'•■in-l allv rln-i|i it "I 'iin arc |n !'■■■' .1 

• • 

I - F' "i Si 1. 1 in nil-: Mwiin- Ihif'tiiKM v In tin M : 
lh f 'lii' in-v, i illtivat"l ' ai w. II awati- "I tin- \ahn- "I 'll? 
iiianiir*-. harm' i|uaiilitn-s "f -lit ar>- dtiy nut "I tauklml- 
yi-ar atni rarti-d tu tin- Ih-lds In -mini |>ail', tin- li'.'ht "t - 
iiig -iit Irmii tin- iiiimitimi i-aiials w |iiit ii|i t" aurtinn. ai • 
'lit thu- hmi"ht is put mi tu rii-f latuls a' inanum. ’I In- 1 
carting is cnn.sidnraMi' In drv lands, silt from tanks and : 
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no ixs. 

."tin-.- is la.-.-ly U--.I a- Ilia - f.,r L-p <Ihsm„- It is also used 

m improve sMi,,- .and hadly diaiiie.l Kw-lvino | mi ,|s. The silt 

m ' 1 ' •" ,!l " a< ", ]| as i„ Madras is considered to 

Milualili- as maimi- t It.in iliat ..f other riv«-rs. 

>t'i iimnuriai mine of tin.- silt contained in 

urn |i<l uat.-r .Irani-, I ti t ),. W'.-*,. rn filial*, the rvots of the 

Krishna l).-lla j>i.f. r H tm- ii a imi' imi |,. that the "rev water 

■ h 'iii'.l limn tin- Ka-t-in iiili- Tie tir-i tln..«l ,4' ntlV river in 

India i' h-l'l 'am -i)t m -r- i'-i inanii! ial value than later in 

■ 1 1. ■ s- 1 *, ai , a* it -aril. s ,| ,'.M| al'i tie d- - ay-d Vem-tahle matter 

e eiiiim! a'l d Ml: tie s., ; : da: .e- j,| , ,Ilu; many months nr sn. 

1 III. i nn.aT • ! \ . -I, ee, .Uht . • lie d> undid conditions nf the 
iull', tin 'll? Ii|"i|-'i’ fi'.w t.y many .4 tli< rivers consists 

I' is, arse sand and 1;- • 41 av . . i ial 1* u «■.•)• s* a* a fvl tili/ian 

1 • 11' 

Th-|i i * a | 1 1 " : " I , : ■ a s': u-m - s. ia"!i * "ii tin Krishna, 
lie- I’llu- ihh nil a and ' le • 1 i 1 \ • ' . . 1 ! i d It I* i\]" et-d that these 

• m i\M||i n 1 ! I nan, • , , , * * . 1 * - a- lie \ a ! ; i, , 4 silt a* manure 

h, in- t. 'I' d at lie lle.n; l'.\] " Min-nial h ai in. and t!ie- result 
a ill. II. . ill 'li nt i»- V u ’• ,-ujii\ at"! ' 

K. .-lain |!;.-|| 4 a »*•• ,vi- m 'hi '!■ j""it dm * nm ,pp.-at 
n. his- in III till d in ii; I ’ ■ ' m !. \ "U any e\t. n<ive scale. 
Tie r- i- ..injih 1 1 - ai i «■;.;* a if. a 1-'- lands on the 

M d til 1! ( • l- I Old • is, S ie i I 1 . 


Tilt >,4*1: M w li • i :A 

nun, -I N ,i ar Mm, I in: " ■ ■: i> 
'■ |,»r I ai'lll:' a a!, 1 !••! Il l im 

-fly in 1 h- I nit. d Nl li' ' A : 
!' i 11 hv the i- an ■ nil it • <1 lav- 


!: a , . maelill; 
I hv the hill' 


nown hy 

tile sun's 

I* elaiinin^ attention 
a 1 1 I* a 'team online 
tile siiti. ll eoilsi'ts of a 


etnr and 1„.||, 1 l ln r, th etnr i* m 


lie I’m m of a I nmeatod 


' li*,,, mil.a.ll. tir leinssth. top and IT feet at tilt' holtoin. 

It intereepts al„ ait s,|iiar. f.-. t -f 'imshiiie and retloets it 

the Imjji , Vi 1,1. 1, ,s a . , tid-e ahmit nine feet Ion" and 

"'•Ive inehes dm, I It I' timlh lived ill the eeutre of 
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the reflector and revolves with it. The reflector swings round 

i _ ° 

and follows the sun as a result of a simple dock-work device. 
The hoiler supplies steam at a pressure of l.ni Ihs. per sipiare inch 
to a steam pump. Both reflector and hoiler are mounted on 
supports. 

It is said that the whole machinery works almost automatic 
ally. All that is lecpiired is t . > foeus tlm reflector in tie 
morning and start the clock work It takes about one hour to 
raise the steam. The power for work depends upon tin* tine 
the sun is above the horizon. 

A Solar Motor ol ten-horse-pow mr engine capacity can lilt 
about 1,400 gallons of water per minute from a depth of I -J feet. 
It costs in America L'imi or R* 6. mm These Solar Motors 
are eliiellv Used at present to work pumps for imoatiing the drv 
lands in California, wlieiv one motoi >utlices t,, irrigate from 

150 to 400 aeres ot lain! rding to the kind of the crops I’lc 

farmers pay from *J2 to an aer. for -iii-li imonthm. 

I’o set up a ten horse power Solar Motor in India, tln e. -i 
will probably he over IN. In. mm Allowin'.; t percent, interest. 
10 per emit, depreeiation, .) pi-r cent, tor repairs and Rs non a 
year for maintenance, the total working > \peiises will conn- m 
about Rs. 2.2611 a year Tim Soiai Motor in India would imt 
he of extensive practical in:, unless it lifted water :;u m :!a t ■ ■■ I 
trom rivers, lake's oi tanks. Flm ten horse power motor, with 
depth to water .'i.j leet, would not urioate a larger area than b 11 
acres of perennial crops ot perhaps 2un acres ot mixed crop-, 
sow n at ditlerent seasons m sneci-ssiun. eaeli ot which takes loin 
ortixe months to mature. I in approximate cost per acre Im 
it rigating perennial and ordinary crop* will iheretoie h 
Rs. 22 15-0 and R>. II |o Irspeetivelv. 

Ihese charges are. n<> doubt, small when we know that 
in Bombay Presidency it costs a good deal more to irrigat 
fields with well-water lilted by ordinary country appliances. R 
isxciy doubtful il Solar Motors can be eeonoinieall y used I" 1 
w<dl it ligation in India, a.s in aicragc years the water of a well n 
ordinarily sufficient for only :: I acres in peninsular India a d 
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tor 20 acres o! loss in tlio United Provinces and the Punjab. A 
Solar Motor can possibly be" economically used in lifting water 
from large tanks or otlmr reservoirs or from perennial rivers and 
streams. Kveii in the ease of reservoirs, a Solar Motor will only 
lie useful for brief periods when I In- water gets low. It will be 
of no use for a considerable portion ot the year when the (low is 
usually by gravitation. In t lie ease of ri\ e|s, it would be cheaper, 
where possible, to irrigate by ilow through a canal system. 
Along deep banked slow running streams, there are. however, 
numerous positions where eonsiil. ruble areas could be irrigated 
hv raising water :in or tl.'i feet. 

Besides tin- limitation imposed by tin- supply of water, there 
is allot her eondit nm, re... t in supply o| suii'llim- which consider- 
ably restricts tie use o| ine Solar Motor in India. 1 here is 
iil t le siiii'lnue during 1 le ranis wlnm most . . t the irrigated crops 
are grown In Northern India tie- hot season is not suitable for 
the growth of any Imi on. ..r two special crops. In winter the 
-ini is mu hot enough tor a Solar Motor to work successfully. 
In Madras the Soft! Motor will stand no chance against tile nil 
engine, b.eailse lie eapltal eost of tie latter is only a Ipiaitvrof 
that iif the funnel ami tin be I eharg.-s are not high. Moreover, 
lie' Solar Motor i' not at all jikeiv to plane of us< to the Indian 
'■nil i vat or as it ivipuri s skilful adjustment, delicate handling and 
-killed labour to repair. 

A Solar Motor, bused on lie action ot tin urn oncriit rati <1 

lavs of tin 'ini. h i' ly i invented in America. By 

- luring power in hot wat> r, this motoi lias been worked night 
and dav. Tin- whole plant i'eiitiivh automatic. The total cost 
I- as |i illou s ; - 

( i.s| l.| Hill) III U tl>vfT||n-| L* 1 1 X ' 2 << •*" 

(■..x| III il.iljer l)»nk f« • I li ■■■■ w.ilt-l ■> 

I »•“! .‘I Plli'in. I ■•hi|i||s. I .1 III i ji .niji- I t itliil'Hl.; 

I III* I'dinit-tl-fll U4I.I ... ... 

< ><st ><l iii iiv.iioit in * ,M 
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This 1 1 ol 1 ' not itulmle tin- cost of a pump in|uired to lift tin 
water from it reservoir or river. (Knrroit). 


Pl'NJ.UU KKAl'iNo HOOKS — It llils liv.|lielltlv I IfOt I observed 
that the cultivators of the various a^riv.*ult urul tracts of India 
have much to learn from each other in the details of agricultural 
liraotico. and that much good can ho done hy introducing into a 
district some practice adopted in other parts ol Indi.a. lie 
writer lets heel) impress d with tic need ot further Work in this 
direction and ventures to Icing thi' note forward as a minm- 
example of what is meant. 

In the Canal Colonic' of the Punjab lalsiur is seam- and 
dear at harvest time, and part ot tin 1 win-, at crop has to remain 
standing on the ground for some tune alter it t> tipe tor the want 
of reapers. So goat is tie- demand for labutm-rs that Kui'opcan 
lal.iour-saving devices. >ueh a» reaping uiaehines, are being tried 
and will prohahlv he adopted widely. lie method of the people 
in reaping U very mtieh tie >,uno le as in other parts of India. 
The crop is nit by hand hv lie all' of a small leaping hook 
(h'th.'i r 'i). The intermediate method of mow ing hy scythes de« - 
not seem to he practised and is probably too laborious hu ad"p 
tii in iti India where tic labourer loves to sipmt and occasionalh 
have a rest. I have icver seen mowing dmc in India as it it' 1 a 
to he d.olie m hngland befoii ijc adoption of i caper' ■and >ed 
flinders. 

In the wheat harvest of ; f 1 1 ■ 7 iii v attention w.as arrested b\ 
the comparatively greater i-llieieicv of tin reaping sickle "I tic 
Punjabi peasants over that Used in li. har A sample was talo n 
to Ptt.sa and this year placed in lie hands ot a l\'ii'i cnltt'at |, i 
employed in the P t>a Botanical (hardens. He was aide to lean 
much faster with thi- than with his own tool and was nitca 
impressed with its ad' antag* s owrtlie loeal sickle. According!,''' 
a supply ot copies war made m tic loeal ha/aar from the origin '1 
brought from I A all pin m |!t(i7. The local reaping stekk 
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'houii iii Fi”, :> A. while B ( ' illustrate the mii> in use in the 

Punjab. 



Ki*.. «. 1U; u !><U“«'K'. 


The ailviiut;i^e> the l’tllij.ihi hook ah to 1" ti'Ulul iii the 

I'l.iteet lull o|Vell In til. ll.lllil I >\ till' elll'eil llUllllli' mill ill the 
lui'l'e scimitar ell I’Ve 111 tie 111, -tile The |irice of the Beliar 

't'kle i'S.'iill til he i \ ,1111111'. while the nlll bl'iUlollt Tl Hill I j V.'ll I J HI f 
'■ ‘St till' t'lHU' mill, l'. I h.l\e. h"We\i r. lint heell able til ascertain 
"hat tlie local piiee lor thi'e articles usually isauiniijj the people 
thi'HiM'Ives. I lie prices u|\ , ii are no dutiht milv ut comparative 
'lllle. (A. 1 low Altl>\ 

The I’i. antin', nr Di ham \ Hkih.ks. - huriiiu the recent 
iia etine the Buutil of Agriculture at I'lisn. Fehruarv I tuts. 
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several inquiries were made by Members as to the method 
adopted in raising the I>'trni>t<< hedges in the Botanical (iardetis 
at l’tisrt. The present note has heeii written lor the purpose 
of placing the writer's e\perieiiee in this matter on record. 

The best hedge plant tor u>e in Behar is al present 
undoubtedly L)"rn,,tn daeq. and very good hedges 

nt' this species are to lie frequently seen at the stations ol 
the Bengal North- Western Bailway and m many private 
wardens. 

The best of the methods tried at I’tt'.i tor raising ""oil. <-n 
hedges of this plant B as follows 

At tlm end of Keliruarv. beds o| cuttings taken Iroin tin 
mature wood are laid down in well 'haded nurseries, and at tin 
same time the site of the future In due is d*-t . rmitwd and tlm soil 
due mil to a depth of three feet and I'-ll on tile edge o| tile 

trench. In tills wav tlm soil becomes well aerated during lie 

Imt weatber. and belter result' mid a r- e\, n ledge were 

obtained bv a previous preparation ot tills sort than hy eoptoit- 
manuring even when assisted I » v a preliminary eultivaliou with 
the Knthili before planting. 

Towards the end ol tin hot weather tlm livneli is tilled up awl 
the earth allowed to consolidate and moisten during t Im early 
rains. When tlm soil B moist ein,i|'_di and 'llhsid'lmt has taken 
place, the rooted outlines in t Iw mu ~< i v at i-ut hack, taken 1 1 j 1 
with halB o| earth and tirinlv planted out At lit'! they an 

covered with grass to 'hade 1 1 mm till iw w shoot - I ■■ gin to app> a l 
through tlm covering. wlmn the Min — is removed and the surlae- 
broken foimil tlm />/oa et// plant s w it h a l\"i'j". Iheyn/yii' (tie 
surface skin on the soil produced l>v lieaVYramoriliigutioii)t- 
kept broken up from time to tin w during tlm monsoon and tlm 
hedge is kept flee from weeds and g lass, ainl any dead plants ;in 
replaced from the ntii'serv. Tin voting plants are kept eropp'o 
with shears and the hedge is allowed to grow up slowly and e\ elll.V 
The preliminary cutting hack on planting and the cropping v. it 
the shears produce abundant lateral shoots, ami a thick set. even 
hedge results. 
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Tin' time of planting. however, is not of very on_-at import- 
ance. provided tin; |*r«*li mi nary cultivation has been done in tin 
manner indicated and provided rooted cuttiuos are available and 
also artitieia) iirinatinn \ erv ooud In. dors have been obtained 
by plant iny alter the monsoon in October and also dlirino tin* 
hot weather in May. In >ueh eases, however. waterino is 
essential. (A, llow.viin). 



\ 4 ■ 4 M >| 1 «d 

KKKNJN* 

, i-i.v.vi. In tin- layiny 

out of III. 

*\\ 1*4 ll 1 1 

|N»U||l 

U .* 1 1 1 4 1 in 

tin* Imh 

ldino iii-w 

stations it 

is often i 

desirahle 

to sr| 

'cell oil' Ull'iydltlv 

biiildino-s and 

t<» SI 1 1 1 ;lt 4 ' Mill r« 

• UipoUnd 

1 r« hi i 

another a 

s ipllekly a- poss|b|i 

For this 


i rapidly 

orowi 

iiiy plant 

i ** i M *t*« n 

sarv w liieli at 

tin- satin- 

t inn* ran 

he kept 

in I'm 

'Mini' and 

i'* i »< it 

nii'iuhtly. 

For ibi' | 

impose • 

Vi .v/lll,ill| 

•I'jiji'i i’ei 

v. i> «•}' 

ci uisidi-t able v 

aim-. A rl 

lii**k Im iIj. 

fe of this 

plant 

call 1 " o| 

MW || tl’Mi 

in seed T or ' f 

iet hiyli in 

"iu- yoar. 

More 

over. 

it call he 1 

"’IT " 1 

and kepi m at 

dliriliy this 


l’elllia- 

Hi-lit 

helloes ii 

' Ut;, 

.to. /ti./»„nl 

or hi'/' 1 1 

i-ali at tile 'aim 

time 

be ji’ailte, 

1 pal. -ill. 

1 w itli l In 1 1 iiipm ary N. 

Shit:, .ti \\ 

Inch rail 

be n 

lll"V i ll » ill’ll 1 In 

permanent In d 

" .'ll'** III 

oil < llMll- 

: h. >'.s 



o. 1’- is 

. i s . d si . u s, || i j 

•1'' .1 tollljl 

oi ai v wind br.-ak 


>n e\ | ii ised land i A 1 1 1 nv.i i;n 

I nt sKiiini. or i*i.i m- is Ivkuwi Altho-tyh vannu* van. 
'ns n| pi u ii i - o 1 1 * w I ii el \ in 1 Seliar. nevertheless n sometimes 
happens that tin trees tail to set fruit although there may he a 
'■'ipluils I i|i issi itii. Nea.lv all tie varieties n| plums at l’tisa 
Innvered lieav ilv thi'V'ai alllmuyh tin- trees are vcrvvotitio. 
Only a lew, however, set trim, and m these eases tin trees have 
had to he thinned in prevent the brandies l-eiiio broken by tin 
iveiohl ill the crop The contrast between the trees which set 
I ni i t and those wliidi merely blossomed was very oreal. It was 
not iced that in all eases I lie early lb. w. Tiny varieties set truit . while 
! In* late lloweini” varieties dropped tlnir blossoms as soon as tln-v 
Opened The le-lllt is probably dlte I" tile lint West winds which 
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began early this year, amt experiments have been arranged at 
Pusa to see whether by judicious irrigation the fruit on the later 
flowering varieties can be made to set. In the meantime it 
appears desirable to suggest that the early varieties are the best 
to grow in Behnr. — (A. Howard). 

Tree (Amos Exi'krimknis in Bknoal. The experiments 
with perennial cottons undertaken hv the Indian Long Stapled 
Cotton Growing Syndicate (Agents, Messrs. Shaw. Wallace A 
Co.. Calcutta) have not proved the suitahilitv of Behar to such 
cottons. The principal plantations at Mauiarpur were twice 
(11)05 and litmi) severely damaged hv floods. him liahilitv to 
Hood ot most of the parts of Bi-liar makes tlmm. in the first 
place, unsuited to the cultivation of tree cotton- which are orv 
susceptible to damage from exe> —i\e nmi-fuio. Tim firm chin - 
i|uently transferred in |;ai7 tlmir operations to Moiirblianj (I tri-sa 
District ) where a small plot of ground grown with tree cotton 
had given some promise of Micros. The total an a planted at 
this place measures L’.;n acres. On this an a arc grown five m 
six varieties of perennial cottons ,,f hoth Kidney and Xalmd 
seed types, llmse have hci-n sown in dith-tviil wavs, iv„, mi 
ridge-, on mounds, mi the flat. etc. M. — 1 -. Shaw. Wallace A 
Co. may be congratulated on persevering with tin cultivation 
ot tree cotton- on an extoii-ix*- -cal*- and in tlm face of many 
difficulties, the more -o pnrtieularlv a- m manv part- of Indn 
the experiments which have heeii earned out during recent year- 
have ino-tly resulted in failure. 

I he firm recently -eui to the E >ri t i-h Cotton Growing A—" 
elation, Manchester, two bales of hut of tree cotton, grown by 
them at various centres. 1 he lint comprised some seven varied' - 
of hoth Kidney and Naked seed types. The hut ot most < t 
these varieties was reported hv tlm Association to lie of very 
little value, being short in staple, full of crushed seed and stair, 
and immature. The hc-t sample was valued at 10.!'/. per C 
(Editor). 
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(Yl.TlVATloX OF OaHA VOXIC'A CoTToN IN’ I.VIUA. — AlmUt foul’ 
years ago ])r. ilxunatis pmfes.seil to have evolved, lev methods 
speedy enough to l«; a< ■< -i • j it • 1 as magic. three remarkable varie- 
ties* oi tree cottons, tlx* excellences of which he 1 inch y sum- 
lilfinseil as follows : " Tin- tree cotton will rerjuire only one 

planting, will necessitate hut siiu|ih ami iuex|ieiisivc culture, will 
live [n'ohahly a man's lifetime, will withstand and defv marine 
floods and resist parehinn droughts. once m full \ igniir, 'i/.e and 
growth. It' proportion of hnt I am raising evi-rv vear : it is now 
already 10 to .in per cent, and will sh adilv increase every year, 
probably up to a seedless crop. lie aKo claimed to have 
improved tlii’ percentage of' ch-an cotton in tin- Kidney seed 
variety fmm to -in. ami state d thriller that it i' a very hardy 
tree and a heavy ami sun- cropper in all kind' of seasons. Thi' K 
entirely opposcil !" eellr e • \ p, -|i, -lie -e - of till plant ill llldia. where it 
i' de licate and a notorioitslv | vichh r. 

In ltm.'i. In- wrote- to tin < ■ i/Y,. < il.s. as follows: — 
" \ mi will n - *t iee- how w.-ll [ sm-ce e ih el In disinti-eratitio or 
looseiiino tin- kielm-y shape el group of se-.-ds In the Kidney 

<•* *T t on. thus in aking ginning pr.»'-ti'-ali!e I alsee Mieei-eded 

ill I'lllal'yilio the- siz. ee|' tic I -e >11 al|e| ill illl pl’e i\ i ||g t lie sta peC 

altoge t lie -r. 

I have- f.eiiml. p. rsieiial oh'i-rv ation ofthe 1 plant' in 

I’oona. tlial tin so ,h ,-n . e-. i tamlv tn d to s.enn- - Ate lit in tin- 
majority of e \omph - hut, e>n tin otic r liaml, tli.-y aiv disposed 
to coale sce- in smaller group*. ami inis feature-. looking at it from 
the ginm-rs j * > i i r 1 1 "f view, is proh-i hly jiisi as objevtionahle. He 
turtlie-r state's that it toeik thre e- vears to celucato tin- tives hut, 
imfeift UJiate-lv. In- line's Hot divulge Ills educational meth'd. 

In ..th. r cnininiiiiicatieins to tin- Indian press In- re iterates 
his statements ngariling tin- siipcrcxycllriice of his cottons. He' 
professed to have- m> eloitht whate've-r that the- .»n i,ih( delta of the 
Hanoi's and many river llats <>r In-els and the- extensive sea shore's 
'■an In' made' a prospe-miis hoim- lor his wondrous productions! 

An article lev a botanical e xpert in the- J/ei'/ms Mini, some 
time in Uio.'i, is part ie-ul.-i rlv valuahh-. as it gave clearly and 
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sensibly valid reasons why tin- pretensions of Dr Thomatis 
should not he supported, and it deserves to he quoted at sonic 
length. 

After hrietlv dwelling mi the failure.-, experienced in the 
attempts to introduce exotic cottons into India, the article winds 
up with the following pertinent conclusions: "Dr. Thomatis 
has said lie expects to produce an almost seedless crop. Ii 
would he interesting to know how lie has I icon improvin'; his 


percent ayes of lint and. at tin- same time, been working to obtain 
a seedless variety The two results arc dianietricallv opposed 
to nature Tin- cotton plant produces its lilnv or lint mi 


the seed itself and to produce a dh-ss i-.ittou plant for the 

purposes o) cotton yrovvino Is as easy ot aeemuplishuietit as to 
produce or yrnw feathers without Ibid.. 

Dr. Thomatis, in l!U»4, said "Three vears ami I collecied 
scores ot varieties ot seed from all parts ot tin- world, m>t samples 
of hulls and lint thereof and then chose two, hmh of the • Sen 
Island' variety I crossed tie-in l*y hybridisation" 

"To have obtained seed from all parts of the world, to have 
yrovvn them to a tlovveriny stum-, t.i have hvluidi'i-d and obtained 
seeds from these and to haw- raised plant' from this seed 
cajiahle of prodiieino cotton, mti't lim taken some considerable 
time, and when we ivineliiher that it was not until I DO I that Ih 
Thomatis sent to different part' of the world to collect his seed, 
we may jlldye with how mnoli authontv In- can speak of its 
habits and requirements, especially for Indian cultivation." 

Now that we understand how the evolution of the ('aravon 
ica Cottons was eth-eted, we pass on to the relation of some actual 
experiences in the cultivation of these products in India itsell 
At i’oona, in !m.j, seeds ot ( 'aravon ica No. 1 were recei veil t lin mgl* 
tlie Inspeetordieiieral of Agriculture. Twcntv live were sown : <*| 
these. 1 2 only terminated and 10 plants were finally put out In yood 
soil in a situation, sheltered hut not shaded. Alter two years, only 
one plant had survived and that has yield* <1 nothiny. Tic 
principal characteristic of this variety was its extremely low 
vitality. 
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Thirty swls of ('aravonien No 1. rereived at tin-same time, 
produced In plants uhirhwere put out m the same area as the 
above. In two von is the imliviilual variations of these were 
remarkable ; tin- best was a plant with a height and spread of 
about 7 fret, three more had attained about halt these dimensions 
and the remainder, weak and stunted all throiitrh. died otl one 
after another. 

Four plants mdv yielded eotloii m tin- second year. 

I’hnil .Vo I— the largest was so I, little that some of its 
hraiiehes broke down merely with their own weight and others 
snapped during i| |r prevail nee ..| winds which weri- never more 
t (uni modeiate in lie sln-lti-red plot oeeiipn-d oy tie- plants 

III 1 !*l >7, or III tie- sir-ilid season ol oToWth. tills plant bore 
•J 1 ounces of seed eoltoll. pl'mlui-illU I- ounces ot milllcd eottoll. 
This works • iiit to a pei'e--nta-_o- ot a7 winch is extremely high 
,,f course, hut is explained by lie fuel that every seed had hem 

npletely destroyed l.v inserts li would ho interesting to 

know if Hr Tle-matis experts to arriv <• at his seedless variety 
hv the sane- method At tie - nd of the season, the plant, 
which was in i severely crippled condition, win pruned hack 
aecordino to |)r. Thomatis recommendation hut. uidortuiiatelv. 
ii died after the operation. 

,\'o yielded 7 ounces of srid eottoll and -Jl ounces 
of clean rollon. 

I’hliit .Yo :l yielded ! II ounces o| seed cotton and a ounces 
"I clean eottoll 

I'hlHt ,Vo. t — yielded 1 ounces ol seed cotton. 

The bolls and seeds of all were severely attacked by insects. 

Two years ami I examined I'aravoiiica plants on the Xagptn 
and Hellary farms, and found that tln-y wa re all of the common 
'luntcd type. The only plant I have seen in any way answering 
to the glowing' description ot l)r. Ihomatis was the plant No. t 
described above, and that was too brittle to lo.am its branches 
even in a sheltered position. Further experiments have assisted 
l<> prove the low germinating power ot the seeds and the extra- 
ordinary diversity of the resulting plants. Ibis latter character 
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is. of course, due to the recent hybrid origin of Dr. Tlmmatis 
varieties. For his own reputation alone, he should haw 
fixed his types properly before selling the seeds at such high 
figures. 

Mr. IF C. Wood, Deputy Director of Agriculture, 
Northern Division, Madras, has written an interesting report on 
experiments with Caravoniea cotton m Cuddapah. 

The seed, obtained by a Bombay Syndicate direct from Dr. 
Tlmmatis, was said to be of poor ipialitv and the percentage of 
germination was verv low. Mr. Wood toiind that, although 
"Silk cotton had been stipulated for all three varieties, m//, 
iron 1 and kiilnri/ were to bo found Tin- plants produced (as 
would be expected from a hybrid) were of many and varied 
types, in growth, habit and quality. 

In this report. Mr. W 1 repeats an often urged warning 

bv pointing out the extreme danger perennial cottons have to 
lace from insect attacks Being perennial, tin y naturally afford 
food and shelter to pests w hich are earned on from one year to 
another ami, in the event of the extension of tree cotton 
cultivation, which, however, is seared v a possible contingency, 
there is always tlm chance of indigenous vaiietie.s in the vicinity 
being attacked. 

In conclusion. I think it ought to be empbasi/.ed repeatedly 
and widely that cultivation, on a large scale, of perennial cottons 
whether American, Australian or otherwise should never I" 
attempted ill India. 

Their very structure is that of deiii/.oii' of wooded and 
sheltered localities : their brittle nature forbids tlmir being grown 
in open fields exposed to winds ; their naked seeds are tlm oey 
prey ot every noxious insect that exists on cotton, and finally, tie 
reasons which will perhaps appeal most stronglv to the eommei 
eial world are, they never produce a full crop till the second 
year, the chances ot absolute failure from climatic causes ai 
carried on from year to year, the land becomes weed-infested, 
and the yield is never commensurate with the area that e.-e n 
individual plant covers.— ((j. A. Dammik). 
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Toisacco in Soith C'anaka. Three varieties of tobacco are 
cultivated as a .second crop after paddy in South Canara. The 
chief centre of cultivation is Kasargod and tin’ three varieties 
cultivated arc — 

(1) .V rr'inLi. (2) X'lth and (It) Hnllmji Sernnhi corresponds 
In what is known in tin- Tamil districts as Knnun'i tu/iiiul 
(literallv meaniti” Indlalo I mat) being cliaiaetei used hv lony, hroad 
and thick leaf. It is known to hi more intoxicating when chewed 
than the otlmr varieties. Water should lie drunk when such 
idfeet is experienced. .V* r'Oii,’ i> darker given. more productive 
and hardy than tin- other varieties. 

X't/ti corresponds to what is known in Tamil districts as 
thisi h'ljii’H 1 (literally needle Imat). Tin- leaf is long and narrow. 

Il'iil'Dii has a h af of medium si/e. apparently corresponding 
to what is known in tin ('onnhatore district as I uttn Liijijml 
lliterallv round boat ■. It i' eomparathely hitter -or acrid to the 
taste. 

lohaeeo |s ehlellv yl"Wli t"f chew my and t" sniue extent for 
making snutf. 

Soil. Though s.indv soil is Generally niisiiitahle for growing 
loliaeeo ow iny to its marked deficiency ill potash, this class ot soil 
nil tlm sea coaui in IS* iii t h Canara. especially in the Ka*argod 
f.ihik. i siiee.vssliillv cultivated with this crop, with the aid ot 
toll and cattle manures Strange to say. lohaeeo is not cultivated 
in the neighbouring sen imard ot the Malabar district. 

Omit liny the point' of cultivation which are the same ns in 
"tlier districts. I shall only mention the peculiar features ot 
'"baeco cultivation in Smith Canara. 

The planting is done about the end ot ( tetoher. The seed 
iniys arc planted .'I. 1 , feet apart between the rows, and I] feet in 
tk" lows and rarelv :t.! feet apart hotli ways. 

In another note, parliculars of the application of lish manure 
have been given. W hell the crop is about two mouths old, cattle 
'"•mure is applied at the rate ol one head load to ,a0 plants. This 
'attic manure is dark in colour, is well decayed and has a high 
Ml l 'll when applied to the land. 

If 
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The erop is watered daily, oenerallv l>y pots by hand. '['In 
ryots were of opinion that unit ss t he clop were so watered, tin- 
dryino of the moisture of' the dew on the plant would make 
the leaf hitter or aerid. 

Fo prevent insert pests. 1 A '"/Woof paddv husk eliareoal 
mixed with the droppings ot sheep m applied to each plant. 

One very remarkable feature in the tohaeeo cultivation of 
South ( anara is the use ot a rod made ot the era" railed 
whieli is yet t" he hotanteallv identilied. round each 
plant. Tile roil is rail rd III 1 ellle'U M 'll ' lhi’,11'1 It is intended 

primarily to proteet the youno plant the »uu. On oiu- side 

tile foil is expanded so as to term a broad hood. In the morn 
iim tile Imod of tin- roil is on the c.-isi si,|e „f ike plant and in 
the afternoon the coil i' turned so ;l ' to brine the hood on the west 
side of the plant in order to 'hade it 

1 he roil was observed also to proteet the soil moisture from 
evaporation, in tie ea«.- of very youno crops. ,i' the eoil then lay 
on the soil, \\ lien tie- plant ofow s tall- r, tie eoil is oradwalh 
raised mi the stem ami eventually tie- function of tin- eoil is 
reduced to supporting tin- h aves at tin ba~e and piv\cntnio them 
from fallin". 

lien the crop is three month' -hi j( js toppci). I 

Coliserpielice of thi' operation the plants pul forth sin Idl's 

I lit se are removed. Tin- crop is cut » in n four months . d< I 

One hundred plants ulna .-uretl feteh 10 n, |{s. An an. 

Generally carries about t'.imn plants But only | to acre h a' 

the most cultivated by an indiv idnal rvol ((' K . St itn.v U.mi 

• * 

h isu Mam hk tx Mai>kas. At A/hikkal, 1 was informed 
hy a sea customs ollieer and i vots that so the tish eaiiyiii 

at distances ot Id or la miles Irom the shore, sometimes \o o 

landed in a semi -decomposed condition, ami beino unlit for hui" 111 
consumption, were sold for immure at |{s. -j;, per ton for applet 
tion 1.0 cocoanut tiei-s Baron iptantilies of 'such manure v.- m 
exported, I was told, to Colombo ami .lupin from Tellirln .tv 
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mil f'aniianorc. It is only in seaside villages that fish manure 
is applied tn i-i fives. Tlii- application is said to he 
: it t ci id' ‘i 1 with a remarkahle increase in the production of fruit. 
The manure is buried m ar the trees in small lieaps. 

In a tohaeeo warden at Kasarcml. I saw a canoe or small 
Imat lull ul a jellv -like hipiid I was tuld tn mv surprise on 
enipiirv that it was lish niannre pn -pared hv Imilint; sardines 
i m ninth, ( n an /'i-.si h'ltmii nr haiyavl at the rate of one 

liaskrt till "I lish. worth il >■ ott 2 annas, in ]u ealluns of water. 
There was not tin- slightest -tcncli Another kind of lis): 
commonly ii'ial a' uiamii' for t . .1 i,i,-<-. . in Ka'aimid i> what is 
called in Malay 'alain. A'l’hi". Tin- jellv prepared ■ ait of one 
I'ask' tliil tisli is applied in |/,n tnliaeen plants at the rate of 2 

'lii'llliil' t" eaeli plant, tie- plants In-in:' -2 x lj feet 

apart . < hie lia'k-t Ini "t tish mam ire is tints applied t" a I unit Gm'i 

siptal'e feet, 

I'isl, inanuii is tint' applied when the tnhacco crop is one 
Hi' ait 1 1 old. a sernnd time la daV' att < r w aids, and twice more at 
inters a 1 s nt 'Jo i lays. .V i " >t i T '_’<•< > basketfuls fish manure 

worth a limit 1C ale applied t" an acre iif tnliaeen crop in 
Kasai'end. 

Kls. wlii I'e in tin- Madia- Presidency putrid tisli is known 
III a few plaees tn stimulate tile p|a 'duet il ill < '! "tapes a I it! lid, 'I II t I \ . 

l-’i-ii inanure is apple d mi the \Y, -st Coast not onlv to 
I'eenaullts and tnliaern l.llt llsn |n I-Ileuiilhrl'. water melons, and 
editable klteheii yardeii el"ps (t, |\ Srttli.s H.vid 

Tut: Nkmiuim I’iam sin "t iiie Mauras Wm T um. - This 
'.irietv occupies lain,' areas III Malahar and produces fruit of 
vi-rv line flavour. It is especially the well -developed, unripe fruit 
winch is most in demand 1 lie unripe fruit ■> eut transs'ersels' 
inn, a number ,*t t Inn pieees. salted and tried m i-ncoamit ml. 
This forms a delieimts curry called / /•/« n which is exposed for 
si 1 " in lurin' i|Uniitities ui every hiy village m (lie district. Kvett 
tic jjrecn rind or peel "f the fruit is fried in eoeoanut oil and 



278 


AltKlCTLTTRAI. JOVRNAI, OF INDIA. 


[TTI, 111 


eaten. The ripe fruit is used for milking jutyumm or sweet oruel 
and various other preparations. Tlie younjj suckers are alsn 
used as food. The roots and outer sheaths are removed from 
them. They are then shredded into small hits, washed with 
water and boiled with the addition of salt. 

The best conditions for successful cultivation are as under 

■SV/.-Red ora veil v soil is the best 

Season. -Suckers should be planted in the months of '] 'nlu 
and Vi-icfhibnn (November and December). 

/bvyj'iratme »/’ Inwl. The land is yem-rally ploughed twice 
Pits one foot cube are then duo about <i feet apart. ( hi hey! 
land manure is applied immediately before [dan lino. On low land, 
no manure is then applied. To dry land ashes are applied at tie- 
rate of one cart-load worth .1.1 or I rupees for lad pits, (Per 
the ashes, ptuldv and stubble called in Malayalam <»/.». is put. and 
over the stubble the earth removed in diyymo the pits is so pm 
that there may be a dish-like depression at the top for boldine' 
water. 

On low or wet land, ashes, paddy, stubble ami earth tire put in 
pits one and a halt months after planting. ( hi hit'll or drv land, 
the plantains are watered daily and on wet land every alternate 
day. In tin- third mouth att*r plummy manure is applied for tie 
second time as follows 

First, a mixture of cattle dully and ashes is applied at 'in- 
rate of 5n baskets for loo plants, a basketful of duny eostiny 
8 [ties. Over tin- manure leaves ,,f various kinds of trees, nit. 
kn t't IhhiI.i'I'iIiii). mix voiuiea, mmeyo, yed/.,--/ 

(/Vyy//nn//o(.s ete.. are applied, and over tin- who!-, 

earth is put as before. In the tilth month, a third application - -I 
a mixture ot duny and ashes overlaid with leaf manure and eai'b 
is made as betore, the ijuaiititv of manure In-mo half as much ay,e ! 
To hioh or dry land even a tourtli appheatnui of the same maim:- 
is made about two uioiitlis afterwards. Parallel drains ub--.it 
0 feet apart, t foot wide ami I. 1 , feet deep are opened mi' 
draining the land. Alter each mauurino, the land is deej ly 
hoed or hand duo. 

O 
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Irrioiition is oenerally necessary from January to May In 
tlm oij'litli month bunches an- put forth. The fruit is ripe in the 
.•leventh month. Kaeli hunch contains about 25 fruits. A 
huiMlreil fruits fetch tit annas to one rupee. 

Kadi tree |)iit> forth on the averaye 8 sinkers. The price 
„f suckers for plant mo purposes is I to I . 1 , rupees per I Oo. 

The steins of Xenih uni plantain arc utilized at present for 
the extraction of tihre. It vi.-lds fairly mioil tihre. 

The total money return from tie- 1 .200 and odd trees which 
nceiioy an aeie is ahoiit H~. hini.ol' which H>. 100 covers the 
, . x I > discs and K-. loo is paid as rent to tin- landlord who pays 
issessmeiit, tin net 1 1 1 . i \ 1 1 1 1 1 1 1 1 > of profit is ahoiit Ks. ion per 
acre. K. Si iciiA Kao. t 

The vai.i'k ok Inkiax Cai'ii.k t'oit Inm'ohi. In the < ) riii < : /< 
/o« rut' r, Mr T M < ►'< ’■ ■tun it has published all interesting 

of tin value of Indian cattle in Southern Texas. 

It is claimed for them, ann.no other thinys. that they are 
1 1 1 1 1 1 1 u 1 1 ■ I i'oii i ticks, .’loss well with local cattle and are very 
hard v. Ii I- not char In mi Mr O'Connors account which 
Indian lire, d o t - hived' in refers i... hut duritry tic past few 
Veal’s (hit'' has been aymwiny demand for Indian cattle of 

y I elas, for export Fairly la rye numbers of < iujerat and 

N.llolV cattle eoWs as Well .Is I Mills -hale heell exported at 
iejv remunerative pi 10 - n- bred work ‘-attic 'ilil.-iltli' tor other 
Oopieal and 'id> tropical eutintrns. I lie West Indus, and South 
America haw indented to a \rry considerable extent on India 
! ,,! such cattle. Now that a demand for Indian cattle lias been 
• 'tahlislied, I". th in Annina and other countries, the eattie- 
ho-eders III India should d" tlieir lies! t" eiieour.aoe tills trade 
by improving Indian breeds The liiyli prices paid in recent 

V ii-s for exported eat t h must u.aye hi.-cilcrs to imprme 

tin. yelieral character of tlcir stock by better feeding and better 
in uiayeinent . dims, somewhat indirectly tin 1 yenetal euitixatmu 
hi India will also be improved by yre.aler lillaye power. 

( Ki.lTi.li. ) 
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Sind Egyptian Cotton. A lecture on this subject was 
delivered l»y Professor Sliahani of the Sind College. Karachi, at a 
Meeting lit' tile Hritish Empire League. It is interesting a - 
showing the results obtained bv a zammdar cultivatin'' this crop 
under the ordinarv eireunistanees obtaining in Sind His yearly 
yields were as follows : 


Yo.ir. 

Variety. Arc 

a •• l 

Y :. ! 1 : or >■ 



1 ; r M \ ! ' *. v 


t*X^ 

Mit-Atiti 

K 

1 | sUT-'s .it *.»i 

ml-. 

Th.- ti. st 

}'*>l T 1 • * 1 1 v» t- sum ri 

Ml M il 




; ,a.ttM 

n 

-tit' 1 in** 





A- I . s ,it 4 [ 

ml-. 

r.g\|'tl.Ul tmdlliuis. Sc, , 

'.,.1 l„. 




1 . id l.iti. 


ri"tt Ci 

1 '.I'll tnlcl i, n fl if 

"itlt'o 






li-e-mg 

• r f limning. 


l*.*ci 

Mir Anti 

I -VI 

M if Atitj 7, 

in.lv 

W.ltlT Ml 

ppK licit. -i.-nt ; ci 

t I t i v . 1 1* 


Alw—i 

■'‘1 

, ,, r 

t «' n . 

n. r -» .• 

I”-- f" Kgyi-ti.iu 't 

t it i til 




A Ir,»s>l tij 

in-1-. 






-*»*?-.{ ,-.,r r< n. 





10ui 

Aki-, 

.V Cl 

1 tiiiuruls 


IS.i.1 ,t*» n 



l'lttT 

A Kiss! 

•J7'» 

iv.|,»;e •. 

ti 

M if A tit! 

•li-tin, tly tn. i .• v t 



Mit-Atiti ... 

an 

tti.l *511*1 






These tigures 

ji!’r> 

e 1 1 1 several 111 1 el < 

•^ii ni: ] 

I'oillts W llieh 

tni’jh 


he summarised a' follows - 

I . 1 lie e loser t lie ;i| > \ i mat n >n D > lv_t v | >l iaii eii It i \ at ion. tin 
bett'-r the er,,|e A nun ih, i . -u 1 1 1 \ a t , >i s simple plough tie 
land once, then sow tin- s-ed. o|\. rough hallowing and 
irrigate. With treatment 1 1 k ■ this it is uhsuid to e\p,et g«„I 
Pl ops, especially a- mileh of Hie laud is alkali 

II. Mit-Atiti is a more vigorous variety than Ab.-i"i 

I he funnel did not. however. take well with the IniVei s ,,n aeeount 
o| its brown colour. So the cultivator got a urns- l„|,,w its o u 
value, 

HI. The yield' ale po,.| and by these tittutes. hardly 
pioHtal.le as growing tie- local Sindhi eoii,,,,. The latter would 
piohahlv average on similar laud 12 niiunds per aefe and 1“' 
Worth troll! Its a-.s-n to |<s lid ll per mauud of seed eotnu. 
The produce of I!I07 Mil Atiti was eluded in Alexandria o 
above ‘•Fully Good Fair; tin- Abassi was not classed. It'd 
were worth at present prices between H</. !!«/. per Ih Egypt m 

cotton to pay Well should not yield less than III man d- 
per acre. 
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Professor Shahani’s .liHi.-iilii.-s in tli.- way of culti- 

vation wen- waul of water ai„l lal.oi.r an.l bollworm attack : lie 
'*• however, ho j lefu ) that all these may he overcome. 

Tin- conclusion force, 1 any practical observer is that 

,h " I' Kj-yptiat, cotton can he j,ut on a tinn 

ha-ls am I ext. ■ntle, |. t||,. Mamlar, I ,,f c-ultivation must he vastly 
iiii|ii’ovei| Ami also lie- causes which underlie this want of 
system intis! I„- : , m- ■died. :C S 11 KNer.tt'oM 

W K'l l\l>HN \ - - K 1 ' t 1. 1 1 i: \l. ( 'o\Fr |; KN'I t. l!H>7 ( Wk' I' I Nl M AS 
I >t I.I.K I IN. \ ol. \ 111. No- | \\|- _'|. I o ‘ ! It’esen 1 at i Ves of til': 

[ i n | » ri;t I Department of A-remltur.- and of tlm various Island 
department' ne t in -lamaiea in .lanu try Imu under the presidency 
•d Sir Daniel M"tri'. Impen d ( • mimissioiier of Aj ri.-ult tile for 

t||e West Indies The He lliod o| e | e | , | s. f, , |- a dll I - 

putatively limited and. m, tie- ulmle. .m t leult tit all V homooeiieotis 

ii''U hke tie West In-In an - \ ee 1 1 e 1 1 1 e|je. Representatives 

-■out! ihiit-d pap- is — marly thnu dlom-tlc r 'how ino the lilies o| 
work on. and tie- j-i • s. -in p-.-ii ,|„ principal a^i i--illt ura I 
iie hi st i j, ~ o| tle-ir fespe.-i , I'lanus Thus, tie- ( N inference at 
otic, pro\ eh-s ,ii "pp- -it unity f-.r tie - tin- f-r an -v.-haiioe ,,f ideas 

and all- 'id> lie- mat, rial f.., , eoi,spectt,s ,.| the aoricultural 

position "t tie- West Indi-s lh ., ule-h. He- Suoat i in 1 Ust r V 
i-tnaiiis tie- ne-st import mi m tie islaieis. and it is satisfactory 
to learn that it - prospect s h a \ . nmcii impim d within tie last 
u .Veals. Tie- Suear ( '--ti\. ntion has i, suit, d j„ higher prices 
hi'ino ol,taile -l in Ktllopc.in markets, and at the same time the 
l aiiadtan tarill. with its pi , -t.-ivnci- t. >r Ih itish crow n >ue,ar. has 
"p'-te-d up a l.iroe ie w inark.-t in Canada, three fourths of the 
total production ,,| siio.ir in tlm W, >t hides m-w tindino its way 
tle-ie Suyar cam- diseases, wiie-h w , iv such a serious tnctor m 
'he industry, h ue h.-.-u 1 .i t — • ■ I \ i >r. .u^ht under emtio], ehietly hy 
'he produetem o| m w s- edliito nineties more immune to disease 
ll| d, 111 1 lie ease o| the hest ,v| them, yteldllto mole suoat'. The 
"tost imp, >i taut need now m said to he the loweritio of 
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the cost of production by improvements in cultivation and 
manufacture. 

Cacao is the second most important industry of the West 
Indies. Here, again, disease has given a great deal of trouble. 
Starting with the better varieties, planters have been compelled 
to abandon them for the low grade hardier sorts, and the oualitv 
ot the W est Indian Cacao on the market has greatly deterior- 
ated. Improvement by seed selection from superior tri es is 
made difficult because of the natural habit of the trees to cross- 
fertilize. The agricultural departments have, however, shown 
that improvement can lie effected by means of budding and 
grafting, and they recommend this ,<> a practical method. 
Recent manurial experiments with Cacao have given gratifying 
results as regards both yield and resistance to disease. The 
most successful manure is also the cheapest and most generally 
available — mulching with grass and leaves 

The annual value of fruit mainly bananas, oranges and 
grapes, exported from the West Indies, is nearly one million ster- 
ling I lie great i ibstade to e\ paiision <d this trade is the d illicit! I v 
of transport to Ktirope at reasonable rates. Attention is for tin- 
present being concentrated mi better methods of handling and 
packing rather than on tin- extension of the area under fruit. 

Success continues to at tend the grow ing of Sea Island cot (on. 
Introduced experimentally in Itmii. by I nod it occupied an 
area of 1.3,000 acres. I In- yields have been good and t be qualit v 

of the lint excellent (in l!io7 sot tie- lint fetched as much as 

thirty pence per pound), lie- high prices which have ruled I'm 
the best ipialities ot lint owing to shortage m tin- I nit.-d State- 
have been mainly responsible lor the rapid extension o! the area 
Under Cotton. Insect pests give a good deal ot trouble and ale 
costly to cheek, and it is pointed out that foi this reason and als-- 
because unfavourable seasons must be reckoned with, tin- average 
ot the prices ol the last three years must !»• maintained if tie 
industry is to be established on a linn basis. 

In common with oth -r tropical countries, the West Indie 
is devoting a good deal of attention to the cultivation of rubber 
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A. good many plantations arc in existence and such little tapping 
as has so far been done has given good results. The fact that 
Instates <m which rubber has been planted have risen greatly in 
value shows that a successful future is anticipated for the rubber 
industry. I he varieties most in favour for planting are Castilloa 
Para and West Airman rubber [l''uiiunt<<i rltishm), hut several 
other varieties are also being tried. 

I hese ate the most important subjects discussed at the 
('miferenee. Tim Agricultural Departments are evidently in 
close tolleli with the agricultural problems of the Islands and are 
doing useful work. It i- satisfactory to learn that the existence 
of the Imperial Department of Agriculture which under the able 
direction ot Sir l)anie| Moms ha< done conspicuously good work 
has been assured for another term of live wars by a grant from 
the Home f lovernment. - i K. Shkakkk. ) 

liKAH.KT No O 10 IHK DkIAKIMKM' OX AolUi t l.l T HE, BlUMA. 

" Inthoiu i iion or Mon.Mt.iN I’vnnv into rut Akyah Disntict. 

Some Moulniein ]iaddv 'I'd was introduced by the ( invert I - 
incut ot Minina into the Akv.ab District last year and was sown 
by various cultivators in that District. This introduction was 
-iieeessfiil, The grain produced was better than that from local 
varieties and the cultivation wa- 'iitlieicnl -i d'.iutnii. ) 


Tut, Hkvoai, Sttn. Mam i;t vxn 1 milkmkni> Stoke, ’Js. 

1 *01,1,1 k k SiTitti. ( '.vt.et 1 1 v. As an outcome o| many ditlieulties 
comieeti'd with the supply ot good seed to ryots, the Bengal 
Agricultural Department lias opened a Seed Store m tic heart 
of the business centre ill Calcutta 

No reliable agency was previously established tor the supply 
tii ryots of good seed of t be ordinary food grain and garden crops. 
Maliajaiis and Mamas usually stock very interior seed of these 
crops, because the best snd is cither exported or sold locally lor 
' 'lisiuuptlo|i each year belore seed tune Deterioration ot crops 
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is a natural consequence. It lias, ill fact, been found that the seed 
of tail u crops obtainahlr in Bengal tmm ordinary sources n| 
supply is usually mixed, old. weevilled and poor in eermination 
Such seed always produces interior crops. 

The seed which is supplied to cultivators from our Store m “ 
either crown on the ( Jovermm nt Farm- or is brouolit under eaiv 
tul departmental supervision. In this wav a heyiuuino Inis been 
made towards nnetinu' a lone ti lt want The seed which i- 
intended for distribution is sent to the Cdeinta Seed Store 
where it is cleaned, tested tor oermination and stored in rat-proof 

bills. These bins ai'e also designed to keep the - 1 III sound 

condition. 

We supplv eood seed at ordinary rates. ( io\ e| lllllellt bearin'.; 
all the extra expenses inehi lino rent of store, cost of etabli'lum nt. 
and other items More (rovetnuwnt seed tarnis are. however, 
needed ah" require h,p.mr space and Im-u, r aecommod it ion 

for storage. as the demands on the lteparluient for 1 seed an 

iiiercasiiio 

( )ur seed store is nit- tided to de 1 1 1 mi ' 1 1 a I ■ that a demand h>r 
L,'ood sied exists. Winn thi' denioii'tralioii is complete, it B 

hoped that tie- • » I work will be earned on more extensively 

through private enterprise. The ( fo ernim iit Karins will, oi 
course, con t in tie seed improvement and supply improv < d \ arid n - 
tor experimental ami demonstration ar.-as. Tim millions till' i ' 
of tile soil ill Belio.ll. lloWi-Ver, P 'pllle mill'll 0| e.l t e f supplies "1 
improved seed than anv ( Imei n n -i 1 1 ao'ina can produce. 

In other count rii s , iiart iciilarlv in Kaioland and in America 
there are seedsiimn whose business is to supply farmers with seed 
which is true t" variety and m every wav p-liable. limy st t i \ • 
to improve then seed by cross breeilmo ami by op-at care m 
selection. They Use the best ora<liiio ami cleaumo niaehiimi . 
and they naturally (with advantage t>, the larnmrs) eomp ,! ' 
amono themselves to obtain the lies! possible eommei'm d 
results. 

I he Beiioal eiill iv.atoi s slioiild Im.dueatid to appreciate ; 
value ot seed improved m India hyt.be nmaii' above relerred i" 
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• m.l by "tiler means. The ordinary rvot will not at present pay 

th " . l "- h :: r i' 1 ".'-' "eeessmy to make a Seedsmen 

business | iav its way. He may lie educated up to this standard 
III tune. 1 be elnef demand lor seed from the Bengal Seed Store 
i*t>nifs at j>n*si*nt (nun |j|i» Zamind.u 

It may he imtieed casually that hardly a eenturv ago 
hnglish tanners were mostly ignorant of what science eouid do 

tor them. I hiring a pei io, I ol >oi„e Jit years early in the Idtli 
century great progress wa> made and has been continued. W'e 
possjhly may look in linn- fora similar reeor.1 of progress in 
liengal indeed growing and m o t |,ei agricultural improvements. 

I lie following statement shows the ipiantity of each kiml of 
' d 'li'ti ihilled from the |j,„gal Seed Store in 1 11117 ; - 


M ■ l ' 

< . I' Vie l n.l.j V 


lu-n.'.il a os | ,».i.h 

t kill k ! 

V-.:vn I'w.n 

... 1 - 5 
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S-»rim«lr tl-.tli 


1 ; . 


I'Hilkh.li!. 


I-; 


K lilt Mj-t.l 


. . i 


< l< Minsl;; 


1 


Suk:*\f| 

K 4 tn'li.'-tii’ h it 

NUli tt n| «a 
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A 


K Mil 1 n|»» 

•Utltl|olt Mtl’f 
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A7 

< * t ■ ■t|»|.| 1) :»t 
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Potatoes . 


Mils. 


Patna and Naini Tal 


H\\ 


Madrasi 


A 


Kaliinpoh*; 

Irish 


ti7 A 


Slnuiesaia 

Khan 

Ikn 

Khalil 

Mauritius 

Buck Wht-al 




2,3n» r.ittiii^ 
r,«ju „ 

i J* k i 


Md' 


China •.•ahl'ai'v 
i hiion seed 
Beet 

Kgg plant 
Turnip 

S<»ja Bean, vlr. 


V KI.K1 Alil.Ev 

j So'in- *■»*••• l ea- !i < t the 
i w.i-% -uppln-d 


In nil maund** < *r 1 pound" were distributed 

including sugar -rain* cuttings. 

Hie hugest distribution of seed <>| any nn»- variety <>f crop 
was litJO tnaunds ot jut*- >eed w 1 1 1 • ■ } » was only sutli«-i* ni lor a 
very small proportion ot the area actually sown. Other >eed> 
distributed had still less effect *>n total area*. The inference j" 
that a vast field exist* t**i private* enterprise in supplying reliable 
seed to cultivators. 

In a series of experiment* lasting over several years, tin 
following varieties ot crop* have proved then superiority ■ i \ i i 
others and are recommended tor cultivation ; - 


P.tdd> 


Jute 

Sugar-oino 


Ann Central Piuviii.vs, tin*' 

•Auuii I ).tdkli 4 i.i, lUuk lul'i, Bad dial'll 
•Saimidi almi mid fUiam. 

IK-muaI, IB* w li, KnkvM li'-iiduii. 

Kli.ui fn| "idiinirY - ulO'aOir* St -i • e i 

dimi^lit hiuI w i» pivln 
in>t damaged ii«ti< li li v wliitr-Aiii 
J*‘ka|, and |>i^h and a i;**- 1 1 

«*tllplc of if! if, 
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Ikri 


for *'Xr<^si\p wnfer-lt 'L'l'ini; 

Maizt* 


.1 a tin | it it 


.1 ii.ir 


Satan 


RftllKI 


S.t it 1 1 1 


W l 


M u/.ailVi it^if 

.str white. 

< ).lt« 


1 In uilaoit. 


MusUnl 


Itajp m a ti ij 

JuhhuljH.p* 

< •rtiiii 


I'aliii. 


(ilollhilnut 


< 'n track. 


I’uhtots 


I\tiiH ati'l N 

aini Tal. 

(JihmI and t‘*stri 

>*i*d 

ot tin* aliosa 

'-named va 


stocked in t)ir Hi'iijral Si-id Stoii-. Iiiti'iiilino ] mil'll, -ist'i’s -) n <u Id 
'fin 1 in their i i n |i*i 1 1 ' tor .Inti- ami Aits Faddy in January : for 
Maize. Kahar. Amaii Faddy ami ( iinilinliiut in March : for 
Win 1 , at. Oats, drain. Mustard and Fotatoes in August, and for 
Snoarc.tiii' in November. 

Besides si-i ils, wt • storna few niaiiui'i s for tin- usr nf cultiva- 
tors who may olitain -inall i |iiati t it i* •> at tin 1 lowest market rates. 
In I !M»r. We distributed : 


Ih'tM tlirfll 

M.k 

.. iuM 

Sn |«vi I'honphatf 


Stil|»haf«* >>f Anintoina 

... 

K.ii hit «• 

... ... 

2S*lt|*etit* 

-M 

4 otikf 


SitlHoWri . «»k .• 

.*» 


A few 1 1 1 1 1 ilenieiits ot |iattertis lik'-lv to -nit Italia tire also 
stnekeil Ml ■ illl' I tcpi'it 

The net cost to ( ioveriitneiit ot riiiinitiLT our Seed Store for 
llii)7 was relit Ks 'J, ton. and estalilisliineiit Us. or a total 

of Ks. ;>.7(i2. - ( F Smith 1 

Katin. Kefereiiees to tins preparation foi the extermination 
"f rats will he found in this Journal, \ of ] I, Fart .'i, and \ ol. 111, 
Fart I, It has recently received a thornuoh trial in Keharatthe 
instance of the I ns|»ectnr-( iciicral of Agriculture. F.xpetimelits 
"ii caocd rats were tried at the Sirseah Keseareh Station and 10 
t ils were distributed amongst planters in the district tor practical 
trial on both house and held rats. 
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Twn classes of '• Ratio " are prepared li\' the makers known 
respectively as No I and No. IT. The latter is said to he the 
more virulent and also to keep the hotter, hut is the more expen 
sive. Both kinds were tried within the period for which tin 
keeping ipialities ot the preparations were guaranteed. hut, in 
order to make sure of the vitality of the cultures, a tin of each 
batch was opened and tested haeterinlugirallv at Sirseah Kvideiice 
was obtained that both preparations contained living bacteria 

Two healthy house rats were caught in traps and led on N'>. I 
and No. tl •• Ratio " respectively After they had eaten about 
a tabiespoontul each, thev were let loose amongst healthy rats in 
cages. The rat which had eaten No. 1 did not seem any the 
worse tor it. nor did he infect his cage companions within three 
weeks The one which reef- ived No. II di-d wi’hin 4R hours, hut 
also produced no infection amongst tin- oi'm-r rats u itliiii tluv. 
weeks. Similar experiments with th-ld-ruts were tried with 
No. II only, and again with negative results; m> eti’eet sei-nu-d 
to he produced either on the rat which actually ate the '‘Katin 
or on his cage companions within three weeks 

It is difficult to draw a definite conclusion from tlm practical 
trials which were earned out at Sirseah and elsewhere m Rebar. 
"Rutin No, I was put flown in rat -infected godowns at Sirseah 
and a numher of the baits were taken, but im dead rats have been 
found, and the only evidence we luv<- indicating that some eth-ei 
may have been produced is that, whereas formerly rats could he 
trapped in these godowii' daily with practical certainty, it is leoi 
only rarely that a rat can hi- caught 

lour out ot t<-n planters to whom the preparation was sent, 
leport similarly that since its application few or no rats have heel 
seen in places which were previously infested, hut no dead bode - 
lias e been found. 1 he absc-nee of dead rats is not uecessanlv a 
indication that the application has ln--n iiieffeetive, since it is. v 
bedew-, elaiined by the makers that tie- rats Ireipuiitly migian 
tfi die. 

hour planters report that absolutely no result has ensued free 
the application, and the rctnainih-r tailed to cany out the trials. 
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[t would seem. t lii'i efore. that " Katin docs not act as 
effectually in India (or at any rate in Kcltarl. as it is said to have 
done elsevv here. Imt the results obtained in mu- or two cases are 
perhaps silfUcietitlv eiiei.iiraoino to justify a repetition of the 
trials. ((’ liK.it> .an km.) 

Kk< i. am ation or Lvkk Ai:oi kik. It is now - JI years ay<- 
that tin- enii'-e-sioii o| Lake A hoiikir. one ol t In- smallest <>l the 
yieat lakes in North Kyvpt. was obtained tVoin tin- Kyyptian 
t >■ > v< -r 1 1 1 1 1< -n t At that time it was an absolute barren tract id 
about tui.noii acres, drv in summer I >ut covered in winter with 
sea water a lew inches ih > p 

Tin- work of reclaituin- tin- lake «:n started by diyyiliy 
t}n- main i-antl and drams. Laly- >--iitritiiyal |>ltln[>s were 
e ree t ei | in order t>> j >11111 j > "ill tin -alt water into the sea. 
This work was I'oiiud to l»- \>-ry evhaiistiny >>n tin- ( 'oiupany's 
resources, and j >r< -s i >> •■ ■ t s w>-r> at tiist m>t briyht. ( ritieisiu and 
advice wen- livelv offered by the yeiieial I'uhlic. i he Lake was 
,atd t 1 > Im- pure sand and tin- owners wen- advised to practise 
eohnataoe or silt deposition till tin- lands would drain into the 
sea or to o i o w salt -hush and similar plants. Hither idea would 
have taken sum- -Jim wars to produce tin- desired etleet. 

The outlook. however. fl"lll tin t'llle the ( loVerillllellt 
allowed a yrav itatioii outlet tor drainaye nit" Lake Marcotis. 
eontinui-il 1 " I it i uf 1 1 1 ■ -i ' . and owiny to tin- increased demand 
I'm H«yvptiaii cotton, prices of land rose steadily. The ( ’ompanv s 
system "f washday and drainaye proved a thorouyh success, and 
tin- sale of some of' tin- reclaimed lands soon put it on a firm basis. 

Since tlieii, nearly IT I .'.mill have heen paid in dividends and 
deheiiture interest , >>. , about twin' the capital invested. There 
-till remains l>> tin- Cotupanv about halt their land which is now 
nearly all ret-laum-d Most ot it is let to native tenants at a 
yearly n-nt varviny from fa t <> is per acre. 

On Ahoukir it is not "two blades of yrass where one grew 
l».f,,re." but the creation ol some aO s<|tiare miles of' fertile land 
"tit of n I mrren waste now supporting a population of about 
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[2,000. Not only has this wealth gone into the pickets of 
share holders, but labourers, tenants, and purchasers have all 
benefited, Government also now draw a rapidly increasing sum 

in land tax. — (G. S. Hknufkson.) 

• 

GU'COSoPF. ProCKSS OF InDIoo Ma.M KACTt KE. — The Gltlco- 
sode process was worked during the season 1 1 1 0 7 at the head 
factory of the Tureouleah Coneern. ( ’humparan. for the wlml,- 
of •' Moorluin manufacture. No side l,y side comparative trials 
were made (these were made in l!tnt!|. Imt it was decided to 
compare the total results of a season s manufacture with the work- 
ing of the ordinary process at the neighbourin'; factories of ihe 
same concern, soil and other conditions being similar. 

A total of 02.478 maunds of given plant was worked oil' by 
this new process ot manufacture. The outturn was 27 1 maunds 
of indigo, representing a produce ot' 17^, seers per 1 00 iiiaund' 
of plant. The ordinary manufacturing process was worked 
during Khoontec Mahai " to tlm extent of 7 l ."> maunds of 
green plant, the outturn from this being •_>:! maunds and 25 seers 
of indigo, representing a produce of :i j j se. | s per ion maunds of 
plant. The ordinary outturn of Tureouleah factory in I'lOCwas 
i'H seers aganist an average of I | y, seers at Muck wall and 
seers at Ghyree, tln-se two being the neighbouring factories, 
with the outturn of which the results of the new process will be 
compared, the produce there being on the average 15 to 20 per 
cent, better than at lurcouleah I he average produce at these 
two factories in !'J0< by the ordinary process was lor Muck wall 
I l}£ seers of indigo per too maunds ot plant, and for (ilivree 
10}+ seers. 

If the ordinary process had been worked at Tureouleah. an 
outturn ot tlj-jt seers of indigo per lot) maunds ol plant could, 
therefore, have heen expected, which estimate is confirmed by th- 
lact that this was precisely the outturn during ,l Klmoutce Mahai 
Ihe Glucosode process yielded I7|* (! seers of indigo p< 
100 maunds of plant, being all incrrxxe o/'TO j,rr rent., or a gam 
of 1 17 maunds of indigo of what wan manufactured. 
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The proportion of Java-Natal indigo manufactured was at 
Turcouluali 26'2jy, at Muck wait ;i2‘H^, at (Thyme 23'<Jjf, per cent., 
the rest being Sumatrana indigo. 

The indigo inamifactured by the new process was sent to 
Calcutta in two hatches : the first hatch was valued hy the indigo 
brokers at Its. 147-K-O per inaund all round and was shipped to 
London to he sold there ; the second and slightlv inferior hatch 
was valued all round at Rs. 14,4. and was sold in Calcutta for 
Rs. I 4<>-,s-o per mannd. 

The ei »t of the process has Keen Worked out hy the 
.Manager at Rs. 2.7-12 0 per steeping vat of 2.oun cubic feet 
capacity : 194.', such vats were worked with the process, making 
the total cost of producing 271 niaund- of indigo — Rs 4. DOS 

We must, however, add t>> this sonic extra manufacturing 
charges, also the freight and commission on tin- plus production 
of 117 maunds of indigo, and the royalty on 271 tnaunds, 
altogether about Rs 1.3lo. 

Tim iptalitv was not >o good as was turned out hy the same 
process at Buihurwah faetorv in the -anir concern in I9mi, lay 
reason of ottr not having had at I lit void, ah sutliciciit boiler loom 
for the purification of tin- ferula, lie- Managing Proprietor of 
Tnreonleah concern estimate.' that it the ordinary process had 
been worked, the indigo would have sold at Rs. 10 per umund 
better all round. 

\\'e have, therefore, to deduct from t lit* profit made a sum of 
Rs. 2,710. representing tin- defirirnev in •jutili* y . 

I lie aeeount <>t profit stands as follows : 


111, 1.1 ill.' (ilno-.'lt I' 11T M.eai,l- "f lislii!". 

it i i.’i | ir i niHoittl 

/, ...K| ,4 I’ll ,.'- .."I.ii'il I'V Ml" e" 

t, \!l .1 . till Hr' alltf 
I..... in ijii.iliu 


Us. 


UK'S 

1,31a 

2,710 


K'. 

1 1 l/.Hi.V 


TwUl ... 8, "28 


8,i»3: 


20 


|'.,ul art (irolit 
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Net profit by this new Provi-ss per l"0 nnmuls of "roll K-. 

plant ... ••• ■■■ ••• =H-'i-0 

Xet profit hv this new Unieess per 1,000 enhi. feet steepino 

vat ... ... ... ... ... --23.ii-t. 

( Kl't i KN K C. ScHROTTKY. ) 

I have pleasure ill publishing in mir .T . .uinal tin 1 above 
Note bv Mr. Sehrottky. I will have eipial pleasure in 
publishing any criticisms which may be ottered l»v Indigo Planters 
or bv others who are interested in this oin|uiry. ( Kimtor. ) 

Ear Cockle — A Wheat Disease. A Wheat disease. Ear 
Cockle ( Tifli'iich".* Sniiiih /!.<), not previously reported in India so 
far as is known, has been recently discovered in the Punjab, and 
on at least an area of several acres lias destroyed about ■{ of tin- 
crop. 

At harvest, inteeted erops iook < |ti i t •• Inaltliv to anyone 
passing even closely past them. I >u t brown galls an lotind in 
place of the wheat grains and an- about \ to ) •>) die size 
these. The galls are infested hv minute worms. 

Investigations up to date have disclosed that there are traces 
of the disease in many districts in tin- Punjab, and evidence points 
to the probability that it may lie found over a still wider an a. 
hut that it only does excessive damage in spcciallv favourabb 
conditions. 

Further investigations are in progress to obtain, it possible, 
some idea of the area affected and of tin- damage which n 
usually done. — (If Milne.) 
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Thiki> An nt ai. Kki'ihi ok iiik Hkitish Cotton <Ikowi.no Asso- 
ciation Foil THK SIXTEEN MoNTHs ENIH.No 31 ST DECEMBER 1907. 

( .Manchester. l!iu». ) 

Accounts'; in (In- leport, the total aim unit of shares sub- 
scribed tor on :!lst I >. 1 1 -ml w-r 1:1.7 amount'd to l JJii 0 . 03 J. In 
order to raise further capital, British Cotton ( iinnilio Com- 
pany, Limited. was formed. with a capital of *.' 100 . 000 , til! of 
which lias I >■ 1 11 'iili'i-rih':il. I ll'- Association also holds t'OO.OOU 
worth of sli.uvs in th, British Ka>r Alrica (Corporation and 
f Jo. in 10 in tin- Blind, sia Company. making a total capital of' 
f t.'iO.iMiti. The animal tui tin v, r in cotton alone now amounts to 
neiirlv ‘.''_‘ao, 01 10. ,\ |a roe htisiiiess is omwiiio up in niarketino 

and insiirino enttoii. sttpplyino stores, machinery, etc,, (or plan- 
tit' and others, on which ilm Association •ants a commission. 
Kroin this it will he -.rn that tin- work of the Association has 
ofown considerably. 

The Council ol th*' Association have .0 report that the 
experiments carried out m India through the medium ot Messrs. 
Shaw. Wallace A- Co., ..f Calcutta, with " Tree " and other cottons 
have failed. A small ■ jitaiit it v "t cotton has been produced, and 
possihlv there m;iv he some ttti'thcr return, hut 111 view ol the 
d'liihtlul possibility ol' this nceunino the whole ol the money 
pent was written "tfin last year s aecount. Similar experiments 
n India have heeu earned on hy Mr. Spence, with Tree cottons. 
It is understood that these have nceii rather more successful, hut 
'In 1 Association have heeii unable to take an active part in the 


' one. 
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The cultivation of Egyptian cotton has hccu continucil in 
Sind with fairly satisfactory results. The acreage planted and 
the approximate yield are as follows : — 

Acres. Yield. 

1005 ... l.OXI 450 Bales „f 4'in |l.s 

1906 ... ... 5,1X0 7u0 

1907 ... ... .. . 6/»s) l,S00 „ „ 

An improvement has been made in the system of marketing, 
and the native growers have received better prices than in the 
past, but there will be great diflicultv in establishing tlie culti- 
vation of exotic cotton, whieii requires more care and attention 
than native varieties. The Association does imt think it can 
do much in this direction, but with the aid of the ( ioveriimetit 
of India it hopes that even if it i- impossible to extend the 
cultivation ot Egyptian cotton in Sind, the supply of improved 
and selected strains ot indigenous seed mav be able to effect 
an improvement in Indian cotton, imt only in Sind, but 
throughout the whole of India. The largest tracts of land under 
cotton at the present moment are in India, and if it were only 
possible to improve the quality of Indian cotton, Lancashire > 
dependence on the vagaries of the weather in the United 
States would become a thing of tin past. 

In Ceylon the cultivation of long-stapled cotton continues 
to make progress, and the Association is now arranging for tic 
erection of a small ginning plant in that colony. 

In the West Indie s important developments appear to have 
occurred, and the progress recorded in tic last report has been 
surpassed in I!I07. Larger ipianiities of eotion have been groan 
and have been sold at high prices, ,md tin- iudii'trv is mov 
established on a permanent basis, so that tic West Indies can 
confidently be looked to (ora sufficient supply of the best |ono 
stapled cotton to render England almost independent ol tie 
United States. 

In West Africa, too, considerable progress has been mad' 
and the report, goes so far as to say that the Association is " me 
convinced that Lancashire can confidently look to West Afriv 
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as the great cotton producing lield of the future.” From Lagos 
alone, 1.050 hales were shipped in one steamer ill May 1907. 

< Irants-in-aid are provided ) >v the ( iovernnierit towards which 
the Association has to siihseiihi- similar amounts. The progress 
made in this part of the country is interesting, and the following 
statistics id' the value id' cotton and seed exported from this 
enlonv during tin 1 last few years will show this. 

P 

v .» r > ... ... ... 200 

... ... .. ... 7,0(0 

1.(04 ... ... 1 2, '00 

|!*0f» ... ... 28,' OO 

1! m «; ... ... ... 60,000 

nc: ... ... ... ... ioo, ooo 

Klimts are likewise Icing made to establish cotton growing 
in Sierra l.eone. the ( iold Coast. North and South Nigeria. 
Nvassaland. I ’gamla. Hhodesja. and Smith Africa, tind assistance 
is 1 >eing rendered hv the Association iii Queensland with the 

nlijeet. So that, mi tin- whole, the Association is to he 

congratulated mi the material progress it has made towards 
leseuing the Lancashire cotton industry from the thraldom of 
the I'nited States. (Hernakh Coventry. ) 

Sn nv or mt: Vw.t'K "i Cyanamiiu: ok Cai.i U'm as a Nitro- 
u knots Mankkk. My A Mim/, Memiike in: LIxstitct. 
Dikri rut u ins l.AiioiiAToiiiKs in: LIv-tutt National* Aoro- 
NoMioio:, wo hv 1*. Not kin, InoENIkir Ackoxomr. (Aiinalrx 
, l, [iishbit .Votmeoh .Il/l•ll/l(llH!l/'!^. 2 Sei'ie. Tome VI. 
Palis. 19i>7.) 

Any liesh information which can lie given regarding the 
prohlcm of the future supplies of nitrogen for agrieultural 
purposes must he of importance to any one interested in safe- 
guarding ami improving the agriculture of any country, and the 
recent, experiments of Muntz, and Nottin in France on eyanamide 
of calcium appear to call for some notice. In the article quoted 
.ihovr the authors give a complete account ol its history, describe 
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its nature, and record a series <>f' both laboratory and field tests, 
which are well worth the perusal of the student of agriculture. 

As pointed out bv them, agriculture and the industries con- 
suine nitrogen in ipiantities that are steadily increasing, while tin- 
known supplies of combined nitrogen existing in animals, vege 
tables or fossils, are very restricted. This has led to attempts to 
utilize the resources of atmospheric nitrogen by combining it with 
other substances. The fixation of free nitrogen is brought about 
in nature bv the action of bacteria in the soil and at the roots of 
leguminous crops, but the process ot formation :> slow, and tlm 
nitrogen formed is mixed with a large volume o| earth and does 
not lend itself to easv extraction. Tin- fixation o| nitrogen by 
chemical means gave but poor results until more recent invest iga 
turns opened out prospects in two directions, t hie based on tin 
researches of Cavendish and worked out in practice by Hirkelaml 
and Eyde. has resulted in the formation "t calcium nitrate by tin- 
use of atmospheric nitrogen and was tor tin- first turn- carried out 
in Xorwav. Tin- other was based principally on the combination 
of free nitrogen, with nn-tals and the carbides ot metals. Mar 
gucritte and dc Soitrdeval had obtained cyanide of barium by 
passing nitrogen DU-r a mixture of carbon and baryta at a high 
teni[)erature. From this it was discovered that nitrogen is taken 
up by the carbides of tin- metals and by metals such as magm ium 
and calcium, and Matpu-nm-, m 1*92. combim-d nitrogen with 
the alkaline earths at a red In-at Tlu-se reactions, however, 
were only useful from the point of view of laboratory work. 
They were different from tile means of fixing nitrogen discovered 
by Frank of Charlottciiburg and bv Caro. I lo se experts endeav- 
oured to apply the discoveries of Margm-ntte and do .Sourdeval 
to the manufacture of cyanide. They tried the action of 
atmospheric nitrogen deprived ot its oxvgen, on carbide of 
calcium, a commercial product, but the reaction was different 
from that which they expected, and eyanamido of ealeium and 
carbon were formed. 


CaC s + 2N - CN/Ja + (’. 
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Cyanamide of calcium was not a new product, for it had 
already been formed in the laboratory. The .Society “ Cyan id 
< Jesellschalt had made cyanandde of calcium in an experimental 
factory at lk rlin. The results of these investigations were 
satisfactory, and in 1900 one* factory was started at Piani d’Ortc 
in Italy, and two were under construction at Sebenico in Dal- 
matia and Notre*- Dame do Briancon at Isi-re. 

It is thus that nitrogen drawn from the air and fixed bv the 
carbide of calcium as cyauauiide has come into use for agricul- 
tural purposes, and it is from this point of view that the product 
has been studied in this article. 

The following is a description ot its manufacture. Carbide 
of calcium in a line state ot subdivision is placed in retorts 
resembling those used for yns making and brought to a white 
In-lit . A current of nitroyvn i- passed over the carbide of 
calcium which is then almost entirely converted into eyanamide. 
Tin* nitrogen is obtained by first passing air over copper tilings 
brought to a red In at, by which tin* oxygen is abstracted, anti 
the oxide of copper is again reduced by passing over it tar 
spirit, and thu> making tin- copper indetinitely available. 

( 'rude cvanatmde of calcium is very impure, some ot the 
carbide hating remained unchanged. This is got rid of by 
crushing it np and allowniLt it t° remain exposed m a humid 
atinosphote. when it is converted into acetylene and lime. The 
commercial product contains only 20 to 22 per cent, of nitrogen, 
while the pure product. CX f ('n. contains per cent. The 
authors then proceed to describe some ot its properties, and 
experiments made in tin* laboratory. I hey liud that eyanamide 
of calcium is easily changed into ammonia and that, as shown 
by S. K. Ashbv.* under tin* action of soil microbes, this is 
' fleeted with a certain degree ol rapidity, ihe researches ot 
( Jcrlach and Wagner i on Sugar Hoots which commenced in 
1901, show that nitrate of soda, sulphate of ammonia and 

• m / ,.i i ; ,i i.e i-i.ii .v , .. f. lei's. I, W. 
t htnJw, llih July Iw) 
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eyanamide give the same results, and Strohmer,* Schulze, t and 
Hall[ admit that the new manure is e<|ual t< > nitrate of soda and 
sulphate of ammonia. Afterwards Graudeau!; and the " Societa 
Italiana per la fahrieazione di prndetti azotati per 1' agiieultura ” 
in 1906, came to the same eoiielusions. Hut there would appear 
to be an exception to this, as shown by lVrotti and other 
workers, that where eyanamide is applied in excess, as for 
example corresponding to 750 kilos of sulphate of ammonia per 
hectare, the germination of seed was checked and in some 
eases plants were killed. To overcome this difficulty, it is 
suggested by some that the manure should be applied some time 
before sowing, from which it may be inferred that tin 
eyanamide is not used by plants till after its conversion in the 
soil. 

In order to determine the order in which the plants ale-orb 
nitrogenous manures. Ho.-zbr* made series of pot cult tiros, in 
which he determined the ipiantitv of nitrogen absorbed by tic 
various manures every ten day.-. He found that during tin- first 
28 days, the absorption of nitrogen from eyanamide was 
while that ot nitrate of ,-oda was to :’, per cent, and sulphate ol 
ammonia 48-40 per cent. This to a certain extent explains the 
contradictory results obtained by tin- application ol cvnimimhe 
in large ipiantities. 

The authors then explain their own experiments to deter 
mine the agricultural value ot evanamide and ospeciallv their 
study of its transformation into nitrate, under which form it i- 
almost exclusively taken up by plants. They find that if eyana 
nude is used in moderate dose.-, then nitrification i- as complete 
and rapid as with sulphate of ammonia, and that ipiantities, stieh 
as would corns] iimd to a full dose of manure, can with c\ct\ 


* fh.frrr, Vn.jur^ / ' r >t*rh t / , ntnl . /mhiIh JlK f. 

f Jt/lnijtfn , # ti , YrruuvhuKt, /IrrilaH^ 1DH4-R-#. 

t '1 hr Ji.u i tint i I Affi >• hlhtfti/ Stum/, f, .In? V , 1 1** 

^ JvMruflt tl Aijru n!h;rr J’rQti/jVi t Jiltti. I, p, N 
Shi: tfHi-nn Ayrnr, UrI. I *.M' | fiKJ 

* ///. huultt ,/r t Jf>, 31 1. 
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advantage lie applied, provided this is done in a small duSe at a 
t i li»« *. otherwise large applications at a turn- tend to paralyse the 
action of the nitrifying organisms ol the -oil It must, then fort,', 
he used with | ir mleico. They then i in|uiii d into the action of the 
caustic lime whi'-h accompanies the ovaiiamido. and tln-ii expefi- 
mciits proved that any retarding • tl< i-t wa> due to tin- action of 
the cVallamidc it>cll father than to the lime, and that soils rich 
in oceanic matter call ud\aiilagrou>lv take up more of the manure 

than soil deficient in this stitu, nt Tiny conclude that it has 

a toxic ctleel on the organisms ot tic soil when used in excessive 
i|Uantitv. hut that this is reduced to a negligible ipiantity if it is 
Used in moderate doses. 

I lc ipiestion of possihl,. |,,ss of nitrogen in tic storage 

of eyanamide was invotigati d. Tina- found that, kept in sticks 
and stored in a dry place, then ocelli red hardly any loss, and 

that stteli losses as have heeu -np| d to liavi taken plane 

hy sonc, have been greatly exuberated. Tiny also considered 
the effect of mixing other mamiri s with cyananiidc and found 
that when mixed with kainit there was no |os> <,f nitrogen at all 
even after 12 dais With superphosphate it was otherwise, and 
a loss of a per cent, was di'covi toil. It would, t In tefotv. seem 
necessary to avoid making a mixture w i;h this maiiurc. They 
further reeomneuded that before applcatnui. eyanamide should 
he mixed with an eijital ijitatit it V of damp earth Of lie slightly 
watered, seas io reduce it to tin- consistence of superphosphate, 
■uni tlcy say that, if applied in this way. there will he no loss ot 
nitrogen. anv ammonia given ■■!] 1 .. -i iilt retained hy the water. 

I heir lahoratoiw experiments tlcn indicated that eyanamide was 
a nitrogenous manure analogous to sulphate ol ammonia, hut it 
heeame tceessurv to verifv this hv a series of field experiments, 
•md in order to show also that it had no pernicious client on 
plants. With this object they planned compnrativ e experiments in 

various parts of th unti y with crops such as wheat, outs, mangels. 

Uigur beets, potatoes, maize. pasture, fodder crops and vines. 
I‘ or details ol this work I must refer the reader to the original 
u'ticlc, hut the following mean results obtained with wheat and 
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oats and reduced to weight per hectare a third fair examples of tie- 
deductions obtainable from the use of the manure. 

II 7m. It. 
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sulphate of ammonia. And. further, the Held experiment' 
demonstrate that evanamide does not atleet germination, it tie 
i|Uantities usually applied for agricultural purposes are used. !i 
has given good results with an application of 200 kilos per 
hectare, the quantity which mav he considered normal. 

It would thus appear that evanamide mav he considered 
equivalent to sulphate of ammonia and that it mav lie substituted 
for this manure and applied in the same manner. (Hkknai:d 
Coventry.) 

* 

* * 

Farm Live Stock ok Cheat Britain. By Uoukrt Wai.i.a. 

Fourth Edition, pp. 7 art and i’l l i Mates. Published l> 

Oliver and Boyd, Edinburgh. 1’riee I ts. 

Professor \\ allalk s book on the Farm Live Stock ot (ire 
Britain has long been recognised as the standard work on the 
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.-abject. The present edition which lias been entirely re-written 
mil inure than doubled in size, brings the aecnunt of tile previous 
t ilitioiis thoroughly up to date. The history and present position 
uf the British breeds of Farm Live Stock are exhaustively dealt 
with, ami the General inanaoement of live stock m health and 
disease is treated in a manner which will eoimneiid tin- hook to 
all practical men. For the numerous photographic illustrations 
which in this, as in the previous editions, are a great feature ot 
the hook, we have uothiiitr hut praise. 1 treat care has heen taken 
in placing the aniinals so as lu st to show the characteristic points, 
and the heautiful half tone repioiluetioiis retli ct great credit on 
tin publishers. W'e cone rat ulat e tin author on the gnat advance 
achieved In this edition which, we are eontident. will enjoy 
a wide circulation among all those interested in tin- art of 
breeding. 

< treat Britain has )•-<! th< world in tin- improvement of all 
• ■lasses of live -t <ck. and lienee a study of the history of breeding 
and of the results achieved theiv is instructive What strikes 
eiie most forcibly at tlm .-tart is tin- extraordinary tiuuihcr of 
Inn eds of cattle, ,-heep and horses found in such a comparatively 
limited area, notwithstanding that in tin general improve- 
ineiit of stock during the la-t century several breeds have 
entirely disappeared. To take rattle alone. Professor Wallace 
describes at least sixteen distinet hreisls. each occupying a 
position in the agricultural economy which apparently at present 
cannot, with the same advantage, he occupied by any other. 

1 hits, for a time the old bate horn breed was threatened with 
being crossed out of existence by the more popular short horn, but 
It was realised, before it was too late, that the lone horn was 
I" ettliat ly suited to certain agricultural and climatic conditions, 
aiid iu»\y it is to some extent re -establishing its former position. 

1 he truth is that the various breeds have been largely shaped 
by. and heroine adapted to, the environment in whieh they have 
l"-en produced, and hence, unless the conditions whieh have id Yen 
ti c to a particular breed have materially changed. the greatest 
caution must he exercised in attempting to replace it by another 
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whether In’ complete substitution <>r In' crossing. This is 
u fact which has not always in the past been appreciated li, 
India and which goes tar to explain the numerous failures that 
have attended attempted short cuts to cattle improeciucut In 
ill-advised crossing 

Lite last century has witnessed a remarkable improvement m 
British breeds ot cattle an improvement effected for the uio>i 
part by judicious mating and systematic and rigorous seleetinn 
within each breed. I In power which lies in the hands of the 
breeder to mould a breed to a particular tvpe. whether as regards 
hint i or as regards certain i|Ualities, is little short of marvellous 
It is a noteworthy tact that, in the ease ot the breeds which have 
conic most to the trout, a verv tew men have been, at auv rate m 
the initial stages, mainly responsible for tin- improvement. These 
have been men ot rare judgment and foresight wlm. having in 
their mind s eye a particular type a- tie goal to be aimed at. 
have kept that steadily m view, until after years of patient etlbrt 
they have achieved tile desired result 

I he advantages which have accrued to British agriculture 
from the improvement etfeeted in its cattle are inealeulabli . 
Producers and owners of the best strains have bein tited from the 
very high prices commanded by their stock. With tin* disseniin* 
atioii ot tin* latter and the iullueiiee which they havi had in 
laising the standard ot stock all over tin* count rv. the fat tiling 
community at large has gn-atlv henetited, in that tlmy have had 
put into tllcir hands a better and m ue economical class of stock 
stock that tor the same (ceding and attention yield a much higher 
tctuiii than formerly. 1 lie demand from all parts of tin* wild 
loi well -bled stock lias heen and is enol'lnoils. Ini’ccclit Veal', 
indeed, and largely as a result oj this loreum demand, no brae 'a 
o tanning lias paid so well as the retirin'' of good pedigi 1 

stock. 

In India the better breeds of cattle are proofed' what can i" 

• IiLiul by < at etui breeding. Superior specimens ot the I < i ; !■ - 
mtl "'’ rk for example, would be bard to beat in 'O' 

country tor the combined «|U»lities of slm|ieiiness, strength, s|"d 
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docility and endurance. Or. again, to taki' milk I needs. Mmit- 
o ornery and Hindi cows compare nut su very unfavourably with 
Kuropean standards. On tin* other hand, there are verv large 
tracts, usually where the <*ulti vatioii is of an intensive character, 
in which cattle breeding lias received the scantiest of attention. 
As a rule. India’s hi tter breeds have been produced in arid, sluditlv 
cultivated tracts by nomad tribes, whose herds ,,f cattle have 
constituted their main property and means of subsistence, and 
who have made it a special ran to. as tar as possible, 
bleed from superior spi nun n>. In recent years various 
causes have emit ril >ut* •< I t" diminish tin sii|i|il\' of good cattle 
available from the professional bin deis. In some eases famine 
lias wrought terrible havoc in their herds, in other cases the 
extension of cul’ixatioii made possible by canal irrigation has 
coiil meted tl;e grazing areas and ha' e. an ci ted the professional 
breeder into an agriculturist, w ims- main interest it is to raise 

g 1 crops rather than good cattle. The problem in 

India, therefore, is not only to improve the many inferior breeds 
but to maintain and. if possible. raise the standard already 
attained in the ease of those ' 1 1 1 " rmr oic-ds. li is :1 verv 
iniieli more dillietilt one in India, a country of small cultiva- 
tors and small resources, than in Knglaiid. Here we t amiot 
’•Xpert to find private i nd i x iduals with the i,i -eessary breadth of 
"iillook and tin- mv.-saiv capital and patience to leave their 
impress on anv hreed 1 lie pirnliai eouditioiis of India and tile 
magnitude of the interests involved, make ( bo n nmeiit assistance 
»b sii able or imperative, at any late, in many cases, mid this fact 

his already been pulsed in 'r\,-rnl pmv nice' Where 

* eivernineiit assisi.uici’ is provided. the tiist duly of those 
■ ntiiisted with the lash "I cattle improvement in any t met is a 

oiy careful study "I tin- agi iciiltural and ceonomii ml it ions 

" 1 1 1 1 a view t" determining the type which is mpmed and 
w rieli, taking all the cireiiinsiaiiccs into view, will In- suitable tor 
’bit tract This nia v appear tube a truism, hut in tile past 
de-re have not been wanting mistakes which show the great 
’c essitv of laying down a sound policy in the beginning a policy 
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which, once adopted, can be adhered to. It must never be fur. 
gotten that a breed may lie good in itself and yet wholly unsuited 
to the tract in which it is intended to be introduced. The 
required type having been determined, the practical measures 
taken to establish it will consist in breeding bulls of that type lb, 
distribution and in encouraging that class of animal by prizes at 
cattle shows and in every other way possible. 

The provision of adequate grazing and fodder supplies is tie 
crux of the whole question of cattle improvement. Without this 
provision there can be no sound basis on which to work. As in 
the past, we shall have to look for mir very best cattle to those 
regions where there arc extensive areas of waste land. Then- 
are large tracts which can never be capable of cultivation, and in 
the interests of agriculture these should lie thrown open t«. 
grazing as far as is necessary. Such tracts may not show >uch 
a large direct revenue, as they would under protected forest. Imt 
the indirect benefits to the agricultural commutiitv would more 
than compensate. On the other hand, we cannot hope to rcsei vc 
indefinitely, as grazing areas, lands which will give a -ul> 
stantially higher return under the plough Past experience has 
repeatedly demonstrated the necessity of providing reserves of 
fodder if our better breeds are not to be decimated m tine , 
of prolonged drought. Ho w exactly this i- to he done is via 
difficult to say. It obviously involves large questions of 
organization, and the means employed will probably vary in 
different localities. 

In the more highly cultivated tracts where the agricultural 
population is large and the holdings small, the problem of an 
adequate food-supply is still more dillicult. Tin- village was'- - 
are, as a rule, incapable of supporting any large number of can!", 
and too often they have been encroached oil by cultivation m 
an extent which should never have been allowed, for, apart t r- • ■ o 
the grazing which they afford, tliev are of value in providin', 
that free run outside which is essential if cattle, and especially 
young stock, are to thrive properly. In such tracts the ms a 
portion of the food must be supplied from whatever is avail'd 'C 
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liom the cultivated fields. At present the <|uautity so provided 
too often constitutes little beyond a starvation ration, yet 
presumably the cultivator "ives his cattle as much as he can afford. 
It that, lie so, lie can only afford to increase his fodder crops or 
to purchase additional Iceding stalls. provided he has put into his 
hands a more efficient animal an animal which will oive him a 
liiyoer return tor a oivi-u quantity of food. What the small 
cultivator requires is a miod ocuvrul purpose cow a cow that 
will oive a fair yield of milk, which will help so far to cover the 
cost of her keep, and that it the same time will produce jo>od 
»tock for work purpose-. 

The most eiieouiaoiie_ r feature with reoa.d to cattle improve- 
ment in I iiiliti is the steadily incivasino den, ami for really wood 
cattle hot h work hullocks and mih-li mw-. Within the last few 
years prices for the lu st classes ,,f -took have risen fifty per cent. 

■ it- more, and with average a'_Ti,ultural prosperity there is every 
piolialiilit v nl tiles,- hitle r prices heiiio maintained or 'till further 
enhanced. Already, too. a demand from abroad lias set in. ami 
this i- capuhl, of iudrtinito expansion, provided omul stock can 
in- produci-,1 in sufficient quantity. The prospects lor breeders 
have never been hriolitei , and we trust that this fact, combined 
with the assistance which t- hrinu yiven h\ ( iovcrnimnt in 
\ at i<>us provinces, will one such a stimulus t < > cattle improve- 
ment all n\vr India as will hear fruit in the near future. (K. 
SlIKAKKK.) 


Sirmns is i nr. Kxi'kkiwkmu. Hkkkiun,, ok ruv. Isiuas C ottons, 
An 1 NTIioliL'l TORY Noll I tv II. MaKIIN IjKAKK, M A 

Tuts interest ini' .Note on the Jfreedmy of Indian ( ottons by 
the Kcomuuic Hotauist to the I'nited Provinces appears in the 
.hiiirnal and 1 V< iccclitios ot thi* Asiatic siociety, ^ ol. I\ , Xo. f. 
l!M)8. It shows very careful ami precise observations on the part 
„f the author and is a oood example of the accurate research work 
eiich is so much needed m tins country llie experiments have 
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reference to six species of Indian cottons vfii by < lainmie in hi- 
Indian Cottons. r ' I hnv are 

l ,! rh>r--nni. [.inn imliciliil. Uiuk. 

htrb’.fen»i. I.imi. .. n+j'.'ctum, T-»l. 

T.1.1 ■vrmiHin. T.nl 

Tho above species. the author informs us. form a definite 
"Toun. the members of which, when crossed inter sc, are 
completely fertile. They afford a ran ye of variation which, 

added to the readiness with which the dowers may he handled 
and the duration of the tloweriuy period, yives most suitable 
material for a study in plant hreediny By far the ino-t 
interesting portion of tin- authors work is that in which he 
has apparentlv established an accurate factor for the deter 
initiation of species and "varieties based on tin- measure- 

ment of certain portions of the leaf The determination of 
this factor was the r-sitlt of numerous measurements, numberiin,' 
ovr IO.ihmi. and the | hints lor which this factor has been 
determined, number eoii'idetabiy over one thousand, and tic 

limititiy valu. s have i found to be " s and VI. Plants f»i 

which this factor bear' a value between O ' and - 1 are classified 
as beariny palmatifid or - broad dole d —h ave-, while plants for 
which this factor bears a value of :|-ti or oter are classified a- 
beiuy palmatiseet -or ' narrow dobed h aves. It, now, a plant 
of which tie- leaf-factor is less than I he crossed with a plant 
of which the leafdieariny factor is Greater than :i 'i, it is found 

that tin- leal-factor of ll'spriny m tin- first generation 

approximates remarkably to the aiithimtie mean of tlm I"" 
parental leal -factor and lie has proved by a laiye number 111 
experiment > that this h af factor uitii <>ne exception proved to '>■• 
a eoii'lant character -or a particular plant. 

The author further appeals to establish tie- fact I font careful 
observation that cross fertilization of cottons under natmal 
condition' is of common oceurrence and states that this phenolic 

• I hi'liu'i ! ad t •{.*. h) <.» \. v l. *>.. Prf»f>-«w»oi <>1 Ibnnny, Collin*' ^ 

lV,na Printed at tis” < --ntral In-*, ralrutin, IWW>. 
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.i'''i'"',r^Uol,M,,, I W,lin vi.wor.hHHc, that it has 
recently he,,, ,1, mied. I, is impossible at [Mcse.it to State with 
rortarnty to what extent eross-h-rtilizalion takes place, hut the 

,ar "'''“""-'I indicates that natural crossing occurs 

with sulHeient r.'e ( |ue„c<- to tvn.I.-r it impossible to keep types 
pure when they are yrown in the proximity of other types. 

1-or lurther details of these investigations the reader is 
relerred to the author's Not.-. <Kki:n.u;i, Covkxtkv.i 


Si! 




NOTICE. 


THh Memoirs of the Department ol Agriculture in India. 

dwilmg with scientific subjects relating to Agriculture, 
will appear from time to time as material is available. Thev 
\vill be published in separate series, such as Chemistry. Kotanv. 
Entomology and the like. All contributions should be sent to 
the hditnr. the I nspeetor-f ieneral of Agriculture. Nagpur. 
Central Provinces, India. Contributors will be given, five of 
charge, fifty copies of their contributions. 
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